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Executive Summary

Th€odasnd Standards Enhancesnemit ¢ CASGEe ¢t¢hanhgeat
proposalCsaltid otrtne a Energy Commi sshens{&herggeg
t hat has authority htovadamt argvienieongy tdficie
Title 24 CAR&GrtElRs) report presents the Statewid
recommended thei sbbostaoy energy reftthei2z2hz®d r
version of the California Green Building Stan
CALGr eMenl)unt ary energy ef fGALiGrnaceyantt @eqquliede ment s
sera®e a rdaspouuricsedi cti ons that lacgealecpwieder i ng
requirémeacsd tchmadesa)re more stringent than the
(Title 2BhprPapde &P o ntdhger oovmn mmbeefr | ocal jurisdic
adoptei efgitaranteioonst raircdii mamde s siabepesadw
sectoifldMAML Green multifamily buildings

Single Family

The single family cedesesanhge preposaand Tier
sthadards and changes t he pesroflobrbnearngcye Dteasriggent Rart
(EDR) score to.Usn nEDR nM&MDRI ™Mar gi n, which is s
margin, treats buildings of diffeTieenrt Iconditi
provadeéabh botfaemi aedeat t i c buil dings but est
prefereneleedori aAbedielcdirngs const r ulciteifonz i s r eq
propas$alo faidvdesw prerequiasidt eegpt wesprnteam@egui site
sel ebtpedjteecads.m

Mul ti family

The multifamily code ¢ manaypsEperyywempgnnmeadartti 0 nfsr or
2019 -rlicsve residentsealrasddéanghal requirements
buil di hpasdadtss pneeew prerequiasdequopdrecadl c
constructionPrfopod®d hTit&mpdsf or manmentequire

i nclcudemat-epeomericcent ages of the Title 24, Par

Nonresi denti al

The proposed code changesaddwonoerwepreeerqguaki
options while rwarmdvilnad eddy@dbdhi attl e 2 %e v dfPrart 6.
prerequisite optionarkeoi ntbeedpeddppsates e ®ed® mme
requiring el ectrifcuealealuinlecsisngr mi xed
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1.1 nt rtoidounc

The Codes and Standards Enhancement (CASE) in
to support the California Energy Commi ssionos
t heol untary energy efficiency provisions in tt

Standdsar( Titl e 24, Patrot ilnlc lourd eC AnLeGrr ereenqu i r e me n't
exi sting requirement sThifroe€a Iviafr o romu iawhlemhh eus ti @ rg it e
(1 ObsPaci fic Gas and El ectric Co mpaanndy , San Di e
Sout hern Cal idfaonrdn itawoE dPiusboni ic €dyL dOsvnemdg éJite d i t

Department of WandrSamrda Weormtea Muni( hdiep &l nUt i | it
referred to as the Statewide CASE iTeam when i
sponsored thprsogrifdmrgaugpljcborecdet opanpgesawosultdhat

resul t-ef hecosve enheamgreoameatasner gy efficiency ¢
performance in Califorpaatleofiflodritn gtso. dTehviesl orpe pt
and e6sectifvenmasi om for proposed requirement
efficient design practices and technol ogi es.

The Energy Commi ssion has authority to adopt r
efficiency rAWGrreathret Eniemr gy Commi ssaton may r
propopmpradssent ed i.n Stelei ¢ hreefEomretr gy Commi ssi onds
for information about the rulemaking schedul e
https:// www. ener gayn-ticoap. igcosv// pprr oogne samse/df hfuii el ide nncgy
standar b/ 2-@adadredyf i ci ency

The overall goal of dshaast cCOAIRE cheaepmpa@ret oo pt o pr
voluntary energy effici enTchye rreegpua rrte nteonnttsa iims
i nfor matpipom hengode dmangedi ng

T Sect iilomt ritoidouno vi des croenlteewancth iugiti amgidc a |
regul cha toaiyl s

1 SectZ@monsi derations f ordeCtAdiGeIse eenc tH rvoepso saanld
factors gpuiidoirnig utghaet f o abaatici kognraonuanldy & s t h e
sel eceedmmendati ons.

1T Sect3 dtnr uc tMuworleunatfary Energy Eff €@AL&EnegynRequ

recommendations fit within thei sprreeelxeivsatnitn gt

c
provides an @AL Grneteaetxipohndi ns how t he propose
o
all the building types are presented here

1 Sectd®BEmer gy Sawi nggstecti venesprMastemadolt hgy
met hodondogayssasumpti ons that are consistent a
family, multifamily, and nonresidenti al bu
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cth®inngl e Coalmi IChange Recoomméeddasropsi ons
stifications, and ener py ogpmd eado sth amnagwisn ¢
ngl eCAla@ri bgnl ding standards code.

ctaMwml ti Cathel €hange Recooménandasi descript.
stifications, and energy and cost saving
ltifamily residenti al CALGreen building

cthaNMonr esi@edd i@GHange Recoomménandasi ons
scrijpuasonsications, and energy and cost
anges to the nonresidential CALGreen bui

ct8&PmopoRseevdi si oondseka hgQu €@ @ c | tudtreespwir t h
command evi si ons t o wt ledhredKde Llean gpopinasge and

der(addidlaongeage

un

T Se
r e

T Ap
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pr
Ch

Thi s
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Commi
reduc
vol un

ctaBinbl i ograpdyt sparhte dewves$ opamed $
ferences

pendiEmxerAgy abBfdf €otsitvené Ss nhghalpfraensse nyt s
e debhal yses r efexrt&dooreg!| e Chami IChange
commendations

pendiEmxerBgy abBfdf €otsitvenédlesnApraldensi al Bui
esehesdetails of anal ysdlenrebeG@ehaeedl in
ange Recommendati ons

draft report does not present greenhouse
roposed coder ecphparntgd e .b eT hree | feiamsaeld after t he
ssion adcCRAtLGrteleaqu20 Inéht s ncl ude GHG emi s
tionfidaal. rrdgfelrdaacdwittidbeannedf i t s of the adopt
tary energy effi2g20OBBAcCALEGgaeenemedes in t
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2 Considerations for CALGreen P

For the 2022 code cycle, the Statewide CASE T
propoe®alkisting of wvoluntaryt heanterbgysled dli ci ency
j uri sdsiecetkiionngg t o enhand®e hocampctcobdbksthis goal,

CASE Team considered the following when devel
T Jurisdictions are interested in ordinances

t hey alcenlippve | ocal energy and GHG reduction
jurisdiction as a | ocal |l eader. The Statew

savings and GHG reductions of the proposed
can build upon the nanaliyss esepprregs emt eedst i mat

adopting |l ocal ordinances based on CALGree
T Proposed | ocal ordinances are developed by
during public meetings, and approved by <co
be compd.i clatt i s more | ikely that an ordinar
and includes clear narrative explaining ho
effective energy and GHG savings. The St at
providing an-efecacveveptcostin CALGreen w
on | ocal jurisdictions, possibly |l eading t
provides explanatory narrative that we hop
not have an extensiveolaskground in buildi

T Local jurisdictions that wish to adopt an
6 must demonstrate the dhei Bdmd e wii 9l ec CAtS Ee
devel oped code change proposals for CALGre

ef fecnd vdkeocaument ed the methodol ogy,- assumpt
effectiveness analyses so that jurisdictio
without additional amel neoéscobleacstifesti vat
zones may stillthersonsidered in o

T Local jurisdictions typically prefer perfo
Title 24, Part 6 energy budget) to prescr
applicatireegsui(sei.tge. ,repgui rement for | oading

the QCGlle®d proposal proposes realistic Tier
can be achieved using a number of differen

IMore informattipesn /hevwwev.. ener gayn-ticoap.igcosv// pprroogoe armmss/gly ui | di ng
ef f i esiteanncdyar dhsi/i 2-@d hredyci e3ncy

Vol untary Energy Efficieray tRedui(rféthecrtese nf)or


https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency-3
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2019-building-energy-efficiency-3

As of De2coeemdeeamr | y 40 citi es anddacpoumotvieeds ciond eGa
t hat roeaqwinrceadellaegcet r i c( Wauli H eri nggrsd SAt amm@g@& s2020)
Cal i fjourrniisadhi acvtei oandsdellt eeadt r tbcu i Wide imegi r e miemd¢ Isudi ng
Oakl and, San FoaacThedcé&aihnances passed by t hi
cities apply tam db cctomnraeisdiideEmagd Bl t ypes and si z
Electrifying buil dweirges iadanttirfainespsot petjtlmdoins di ct
mositmportanbdo mwmekp ¢heenhouGlKGegmissgi on reducti o
tar geBtlssomber g Asshavart&e@lte@® 048)i ci es and | ower
renewabl e energy mean that substituting natur
gui ckdets;t , sand | east expensive pathways to el
bui gsAl-@l ectricelgwilr dimsg be emt tsschwewr i nstall ati o
for new Ilbeic & Wa lmigmi n anteeebdof tolses iiln ffruaeslt mumadnur e
builsdi ng

n addition to creating CAbBGHempllpadgplosal s t h
uri sdtiocrta w nfsrtonne St at ewi de CASE Team aims to
hat building devedommufia@mawdc hht dlel elrge gnin desi
ui | di ntgh ato deisf jf lerri s&EWlwitsise r each codes shoul d
ccommodate | ocal needs, some degree of stand
provide €¢ont bouid@adwelso@merds dt hat operate across
Recentulryi,s dhiacvtei ornesf er encedrdenvavaks abdel at
Local Energy&€ondehbr cBaugnhl dtihneg Decar bgnithaini addeda
regi onal adjustment s

The Statewide CASE Team proposes a consolidat
CALGreen requirements into a new Section A4.2
section would include prerequisites, prerequi
perfor mancentrse dqwirr eamhd multifamily buildings.
Mul ti fequl yements are curreptresspghkisteiacrobsg
residential, and noofnrcedsdiied @ rctaitd lons eodt imud g i f a mi
in CALGreen would crceha@ms ctom sTisttflearc3tdhwei R200 2 2 6
cycdhed consolidate all/l requirements for multi
codkehis consolidation of requirements would st

2See the 2022 Title 24, Part 6 CASE Report on multifami
https://title2d4stakeh-@D@aaulls.idcodimdiphieessd yrues /uacy algéd
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https://localenergycodes.com/
https://www.buildingdecarb.org/local-government-clean-building-compass.html
https://title24stakeholders.com/measures/cycle-2022/multifamily-chapter-restructuring/

partic
i mpr ov

When d
exi st
! Rea

(0]

ul arly ohmeisghesmuwiitlihdfiammixseglh bi s expected
e compliance.

eveloping the CALGreen proposdl, the St
ng wor k asKemucsho warsc @ safi bdaet.a i ncl ude:
ch codavaepalbdmsalobiner gy:Codes. com

2019 -€obkeécti venesRd skt uRkys:i dleonw i al New Co
(August 2019)

2019 -RMisde New Construct i-bfnf eReetaicvhe Cods Xto
(June 2020)

2019 Nonresi odeomstiralct New ®each Code Cost
Study (July 2019)

1T 2022 CASE Reportswdmeelvteir alg@d) apdret ® n
Title24Stakeholders. com

f California Energy Alliance 2mMe2mn2t Pirmposal f
Nonresident nahi BablICailodgstrime a Ener gy Al |l i an
T Lawrence Ber kel ey N3N empalrCtoLoa maoBaallt-lasr v (
Reflective B&€oofli"t Nal Tschnol ogi.es, and | mpl
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https://caenergyalliance.org/2022-standards

3StructVvworlaandfary Energy Efifnci e
CALGr een

The voluntary energy efficiencyandgAbr2gmeht s
CALGreen for residential and ndmr d&died €rdtli9a lv elr
of CALGr een, regruisemeasisddmtri dlowappear i n seq
requirementissdée orediiidggdint i al 2Rpmeaanr eimeng esctiinon hy
vol wiyt @nergy efficiency sections of CALGreen
| ogalr i sdciacnt iuosnes as a starting. point for | ocal

The CALGreen fetliowemeni €®red structure where
one step more dJtitilmgedt ®PRhat 6 and Ti elro 2 i s
meet the requirements, a building must comply
and performancde&arcdéiqwifr ¢ herstes el ements are desc

Prregwi t ®se requirements that all buil dings tha
Tier 1 or Tier 2 performance | evels. Designer
they cannot be traded loifsft agfaimrsear eaqqwit shiitneg d mt
feat hmés ctan be modeled in the coppdqiuarsdce esoft
for-rlicwe residenti al buildings in the 2019 ver
prreequi sitegs sfeomr esmgenésiadenti al buil dings in

CALGr.een

The Statewide ChASHEnelnedamgi sadrdea ng one prerequi s
buil di ngs.

Prerequi sibtueisl drienggusi rteo use specific ,dewhiigcnh str
provides t heeapphgamteiragtye e, f flinnaida g e yaenrdti ,g h

gual intsy alaraet ivoanlsueuwi. sliiree mr ovi de a pat hway for
receive compliance credit for design strategi
24 compliance software.

Il n adaoi aidbbert ngrgduo st hespuoui |l di ng nowmset oalfstovoi nc
many optdepsendi ngl nont htene2 Dttida re @®deesi dent i al b u
must omeet DODootstoon comply with the Tiengh or Tie
ri seidentnahrasddent i al buil dings moptitooegt ot
comply with Tier 1 and two to comply with Tie
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Fi ve pmeew e qoupitsiiotnes are propgaedhdffeoer smunglie afma ni

Fomonr es ibdueinltdiianpgrse,r eoqoupitsiiotne wi | | be removed be
required i n ,Tiotnlee e2x4di,s tRanrgt w6 | | be expanded, a
options wiFobr bgi agdedfamily and multifamily b
prereqoupiisanse that must be i ncilludreeda s end et fhteo b ui |
t wo

I n addatheni egpwaish tes and prerequisite opti
buil dings must achieve energy piemdoemtmamnitan bTidt
24, Part 6.

Many |l ocal jurisdietliecng ilta\peeddedcotprteetd agael gaili Ir e d
ordinances for new buildings. The Statewide C
ordinances by proposing a CActGueagelse¢e athtit ar e
construction.

3.4.1 2019 CALGreen Performance Targets
For -rlioswe residenti al buil di ngs, the 2019 CALGrT

established in Time Dependent Valuation Energ
must achspepeei t iheadr,gcedRi ch vary by climate zone
mi x-edel -edrecalrli c), to meet the Tier 1 or Tier

zones, the Tier 2ThEeDRMitearr gletEDRs tzamirgpea tnsalar e be
compl i anche WiOtl1l® Title 24 Part 6 refDRmrsement s

basedOdfdaale. Azesce®peevénts a building that
consumption based on tAh e cITOBO¢ remiperregsye nutsse a bui |
compl i atnhe wWAGth6 | nternati onal Energy Conservat

Fori ghhi se residentiabuanhdi nger 29i1@e CAL&Ir een en
performanceestaabgkeit shadebased oTnhi tal e e2TcDeVnR aargte €
energy .hbhbdgehergy targets do not vaardy abrye cl i m
summar i ekl e n

SenergycodeBdéet cSlmeet : Residenti al EDR 20190

Vol untary Energy EfficierPay tRedui(rféAmecrtese nf)or


https://energycodeace.com/

Tabl:e 2CA2Green Enerngayn cRerTffaor get s f or Nonresi d
Hi ghi se Residenti al Buildings (percent of Tit]l

Energy Perf
Building Type Target
Ti er Tier
Nonresidentwiabbbhi mdchgsei cal anc 90% 85 %
Nonresidentwiathbbetdanméclghni agl 95% 90 %
Hi gh se residenti al and hotel/ mo 95 % 90 %

3.4.2 Proposed 2022 CALGreen Performance Targets

Sindglaemb u iyl di hgeeenver gy performance targets base
mar gin rather than baThids oap par saeed h EWaRs vsau aucee s s
popul ar withRkhdjopti ©di cteiacms codes oveae t he 2019
Secti.omo2dddatdoealbssion of using EDR margin in
val Thee St atewide CASE Teamnpoopegescatrhact Ti er
construction and that Ti-€ere@triequire building

Mul ti baml iibgsi n a sseecp@ifoant ede, and the energy
targets WwWe based on a percentage better than
Budget with targets varying by clriematmmeandrse .
t hat both Tier 1 and Tiegl ctmuila.i family build

Foronmesi demtgjsaénéugy di aarpgett 8 dwialrly lbeg cl i mat e
fuel ThgSpea.t ewi de CASE Team proposes that Tier
alel ectric construction and t haltecltireirc.2 requir
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4 Energy Sadi iEgidftecti veness Meth

Title 24, Pal®6&q bieacg ailo ns dtDhcatti oandso pt | ocal ene
ordi namaudgihiftdi ngs and supporting analyses on
effectiveness of the p(r@eloisfeadr reinaergryersgy n@Gammi
to the Ener gy WEbmei pesinagydiqatainermr §y sawosgs and
effectiveness by any met headn adleytseersenpiaone tit haipsp r b p
procedures established by ¢eneael Eate gpr Cpomme d S
Title 24, Part 6

Eneragnyd nercgpyst s avbiansgesd eamrtter @lci ty and natural ga
dependent valuation?47TDDE) aememgpnfoczedadsul at i
enercpystavi,ngwshi ch account sstf oaf tenhlee cvtarrgi @sbtl ye amd
each h&der yefart and how costs are expected to
anal §30syears for residenti al measures and nol
15 years for all ot her nonresidenti al measur e

The Statewide CASE Team est i ntattse do ye nse rnguyl aatnidn g
proposed code changes using the 2022 Research
Energy Code Compliance (CBECCBELom)wame for ¢
resi de@GBE®E sb)ui | ddBhEgBCom and ®RBE@C c whai &

buil ding energy consumption fork leviedatytr foper of
year (kWh/yr) and t herasndnpuearl yeark (etlreertml/iyri)t y
reuctions in.Khedowattbwar(aphPl i es the 2022 TDV f
chcul ate annual energy use in kikiBo uBrwyHEmersghy t h
cost savings are calculated by applying the T
present value dollars (2023 PYE&Enetrgythe energ
Environment al ETbeoemnesg®088Yyi ngs doy not acco
occurring mar ket adoption or compliance rates

CBEGCom and ®RBECQ@Qenerate two models based on
Standard Design and Tihhee 2P0Or202p orsegsdeialiaBsh Corri .

software use buildings that are minimally com
requirements as the Standard Design. The St at
Standard Design to use forcodei sham@kgsigfpat hat
Commi ssilonkaedioypt f or the 2022 version of Title
research team to e®awail ngxdHeE trlea uen eadglfyse,c ta nvde nceosss

“See the Energy Commi ssionds website for more informati
https:// www. ener gy. ca.-@3%N$vicoarfekinsthOoRelnr ekrsdhydcpo/ nPp0l 2t0a n ¢ e
metrics
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https://www.energy.ca.gov/event/workshop/2020-03/staff-workshop-2022-energy-code-compliance-metrics
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of proposed CALGreen requiresmantesvirdel &Ltail v & otr m
Energy Code for the 2022 code cycl e.

The incremental firmsepladsce mmaanidn themdar necee nctoaslt s
period of analysi sneaser alesid eicidivedb@doSA t

(B/ C) ratitdains 1grOeatTdhre B/ C ratio is calcul ate
benefits realized over the analysis period by
was calculated using 2023 PV$ costs and cost

The e€eddtectiavahspmesss shaw there i s paypaihlwatyheo

code that is cost effective, but it is not ne
compliance pathway is cost ef f-efcfte vtcioV eThé s r e
recommended prerequigehess &opalyséseare prese
prerequi s.i tlkeoroptthenser formance requirements, ¢
presented for the design strategies that were
There are many oveethwagyameoemehgeg target. No
that many designers will eduwiopmento timsmedtl anoe
targets. The analyses pregenpem@nitnishimsni enpot
with federal appandacékies fwas echerye st o demonst |

energy targets cemnf fbheec tacvheileyv emd tchoosutt vi ol ati ng
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5Singl eCham IChange Recommendat

The single family code twWwanmei pragppeats obvth
vol untpgpreyndi x A4. The proposaanadaddlsampges etqlue s i
perf ormance standards for both Tier 1 and Tie

For all propenseead yc hsaarvngensgs ar e calcul ated rel a
mi x-ed®&1 andar df Drestilgen 2022 Tiad eprrdsetaed 1By cOh
Energy Commi ssion at the January 26, 2021 sta

(California Ener ¢g.YAnColnynsiisss i wans 2co2mid)u sft adil ey r t
buil di ng tphohteo tEmpeersgy Coesni ssi ewnaleddtee ttihvee ness
of proposed changes toaTidtgll& 0 2s4i frrgeddeu i srteameyn thso n
and a s2q u7a0r0g wied @tr y Fheosmuelt st hi &r ¢ eproesehéeéed f or
bl ended average of these two prototypSese, repr
Appendiorx Aurthee &#etemmiys<Lioon has since revise
the propofeel mbaseél i ne and the final report w
an updated analysis. Results are not expected

Il n addahbabywste demonstr atsitnge fffeadihl@ielmietsy o®@dd s
the Statewide CASE Beamfdlectd avaingsieipad nng

atell ecwtirtilma m€del SZ202n2dar dh deS8e@mpendiox A urther
detail s

CALGreanrentb#rbasl and Tier 2 acectrieqrui site o
Ad4. 203T.hletryequitr eprn djaecdausdee of t hie f ol |l owing

1. Roof idreskl(aHiigohn Per f oromaemnrd e i letdt idco)wt keakage
condi ti one/d LDLEO e

2. High Performance Walls (HPW)

3. Home Energy R&HER)SYyeSybited Compact Hot Wat e
Syst € mWD-8)

4. HERS¥eri fied Drain WgDeVMHRHeat Recovery

The folmeawsage pr omagKledont he exTiisetri nlg afnodu rTi er
prerequisite options

1. High Performance Fenestration

SMore information available on the Energy Commi ssionos
https:// www. ener gy . ca.-@bN sveaarfekinsphfomp p2k0s2d20 g FcPofdPed- w
ri-sesi dlea#iuanlp /
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https://www.energy.ca.gov/event/workshop/2021-01/staff-workshop-proposed-2022-energy-code-low-rise-residential-heat-pump/
https://www.energy.ca.gov/event/workshop/2021-01/staff-workshop-proposed-2022-energy-code-low-rise-residential-heat-pump/

HERSerified Reduced Building Air Leakage
Heat Recovery Ventil ateonrt iOQIHABREONWMERYY Recover
Heat Pump Water Heater (HPWH) Demand Manag
Battery Storage System

abrowbd

The proposatisohaegaires that two prerequisite
ondhe proponseevd ofpitvedns andi dibedt®wbeddi ng rati o
foarddi ng the measure and a discussnenggf compl
savings and coatreogfrfesetnitvwanhd spsr oposed measur e
i ndi vi duagtiwgoa dneasmue ese lwetw hperdo p orseeqdui r,e ment

CHWDSHSand VLUDCSemonstrate cost effectiveness.

5.2.1 Description of Prerequisite Options
5.2.1.1 High Performance Fenestration

Code Change Description

This measure would add a preredqeineiste adopwoinon
products, includibhg gtaaededgbtadt avenagegr &at
t han BOt.u2f3hAF

Rationale

Hi gh performance fenestranigoeneedycasndheapirong
interior comfort. I n recent years, the window
performance of glazing products with technol o
t h-pnof i |peanter iwilnedows and advancee d ecca aetaisregds .f oCGo
|l east some features of high efficiency window
Fenestration perffaoatmarnclee svd tthhan Uor equal to (
triple pane products or-Eacowadli ngasmged apmadudtp!l w
surfaces. Encouraging the installation of hig
buil dings will help shift the market toward t

5.2.1.2 HERS-Verified Reduced Building Air Leakage

Code Change Description

This mevaosuudrde add a prerequisite option to requ
a HERS Rater to meet no greater than 1..5 air

Thprocedures in Title 24, Pasrhta |6l Roeef efroel nl coew eAdp
Rationale

Reqruiing building air | eakage testing and minir
would result in energy benefits through i mpro
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heating ahdadsesnoidmidngi ze unintentional air moven
buig¢gdioe all ow for better control of air qualii:

5.2.1.3 Heat Recovery Ventilator or Energy Recovery Ventilator

Code Change Description

This measure would add a prerequisite option
ventilator (HRV)eroy \wenteinleatgyr r(eERWY) t o sati sf
mechanical ventilation requirement mumThenBRWI
recovery efficiency dof @7, pendeatmi miamherd fadan 3¢
0.6 W per c¢cfm.

Rationale

Bal anced ventilation systems provide indoor a
outdoor air entering the building. Heat or en
the incoming air using the exhaust |aiard ss tarse aam
result of ventilation.

5.2.1.4 HPWH Demand Management System

Code Change Description

This measure would add a prerequisite option
demand management capabilities to serve the d
buil.®ahegHPWH shailéqmereemeéemtes of Title 24, Parl
JA13 anyf sgru dathieé€¢ Basdarc AAdwasncedohtmmtdil dJp.

Rationale

Since HPWHs generally feature smal/l coympr esso
|l onger than conventional watemompe @tsismg taschma
mai ntain tank temperature during high hot wat
resistance heating is energized. The 50 gallo
most HPWHs offer demand flexibility capabilit
be shifted away f rboomcpeaalkyilngad hev esntogy age t ank
setpointshiAtlimagdoperating mode shifts operati
maxi mize the use of avail able renewabl e gener
no-nenewabl e generation resources.

5.2.1.5 Battery Storage System

Code Change Description

This measure would add a prerequisite option
sysmkehe battery storageregsiteemehias| ome€ittk & ez
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Reference ARpeddot addidkfthlelei r,efUs e Contr ol or Adve
DemafRdexiCoinltirtoy. opti on

Rationale

Battery storage systempaateameneéhiecival | i oyt lge
primary functions of daily cycling-utodilzaad on
and grid harmonization. Residential occupants
variety of use cnaostesl,i mintceddu dic agssdoludti oY DHalcik
power for grid emergencies, and avoiding el ec

timduse periods.

5.2.2 Energy Savings

Energy eaadi cgst efarfrectpreceadpedf fohe poregequi s
CHWD&Hand VLICBESGRes 2022. 0. waRBRVueetl784pr all S i

5.2.2.1 HERS-Verified Compact Hot Water Distribution System (CHWDS-H)

Energy savings and peak filema@HAND8ed upcrteisoennst epde ri
Tab2.8avings are relative to a s4Hngl e gfodchi leg sh
whether 1t iIs specifiGHWD8 rtereuiSaamaai ac iDfeise @
the Title 24, Part 6 Referenicre QOQRBBPHE&H dasx tRMeS . 6
expanded credit with a cuGPeumicto mpawitmes sf dract
year are expectzdd 48 nrdcdilg e®dif @ aormn u dler ms
dependi ng uponDerha mth tree e&zoentemangi nal for t his v
measur e
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Tab2€HWDSFi rYsetar Energy Homa&tesegPer Family

cl i ma El ectr Peak EI ¥ Natur.al TDV E_n(
Zone Savir Demand Red:! Savir Savir
( kK Wh/ ( kW (ther (TDV kB

1 24 0.0 0 6, 3

2 17 0.0 0 4, 3

3 2 0.0 9 3,1

4 2 0.0 8 2,9

5 2 0.0 9 3,1

6 2 0.0 8 2,7

7 2 0.0 8 2,7

8 2 0.0 7 2,6

9 2 0.0 7 2,6

10 2 0.0 7 2,6

11 141 0.0 0 3,6

12 141 0.0 0 3,8

13 2 0.0 7 2,6

14 2 0.0 8 2,7

15 2 0.0 5 1,9

16 14. 0.0 0 3,0

5.2.2.2 Verified Low Leakage Ducts in Conditioned Space (VLLDCS)

Energy savings and peak fevmand iread dotwi dresa kmagre
Condi ti onaerde Sprae deanbt3eBoa viimgs are relative to a
homehméeasmi ni mum code requirementss iwietritechdct s i
dudtak®egenit savings for the firsBhiydeGatr are e
annkadh ®@®d®bdéddannudlerdespending upon climate zone.
reductions are expebOkWdatt.dBWilepgredibed wemncl i mal
zone.
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TabB&®erified Low Leakage Duc#s rYseharCobEndertgyoned
| mpacts Per SHomgd e Family

Clmiat e El ectr Peak EI e Natur_a\ TDV E_nt
Zone Savir Demand Red! Savir Savir
( k Wh/ ( kW (ther (TDV kB

1 36 0.0 54 20, 7

2 35 0.0 29 18, 2

3 251 0.0 0 8, 2

4 19° 0.0 0 10, 5

5 34 0.0 0 10, 6

6 95 0.0 0 6, 2

7 80 0.0 0 4,1

8 90 0.1 0 6, 4

9 12 0.1 0 7,5

10 18I 0.1 0 10,0

11 14! 0.1 20 17, 4

12 53 0.0 17 12,9

13 32! 0.2 0 15, 3

14 46 0.1 0 18, 4

15 37! 0.3 0 17,0

16 53 0.0 40 16, 6

5.2.3 Cost Effectiveness

Energy savings and cost effectiveness are pre
CHWDSHSanderi fied Low Leakage DuctCetitmrcComwveinteisa
for some of the othewdperr dgmbdies tte achopddei ocnysc | heas
andrmerescriptively requiheseiinnthedeuroentdeok
(St atewi de CASE iTgeha np e2r Of 1o7r nja\@)8t aviaé Wisde CASE T
201 7drawant er hea{( DWelpvat pwi de CASE dapdm 20170D
CHWDSH( St at ewi de CASESolheeano f2 Otlh7ea )measur es have
evaluated for t,hec2@d2imagdd enmenmgl €on SHRWKHESsvi de

CASE Team DdmzZQ)er y s t(oSrtaagtee wsiydset eOMsS E aTheda nh e2a®t 2 0)
energy recovery ventila(6tatéwowrdewwuCABEameam B

Tabd4summar i 2 en rtelmeeonsttalas s O ohphtei ptewaos ur es eval uat
|l ncremental costs represent the equipment, in
costs of the proposed measNMNareesplraecleameinte otro t h
mai nt enaswesraessumeai t her -BHWBPSi fied Low Leakag:
in CondSpamema&siur eCsosts were estimated to refle
owner . Al costs are pro3i2BR¥$as Kosssentddueatl o
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variations in furnace, air conditioner, and h
account egadhef aarnailny si s.
Tab#:rerequi sist acOpmieon ala2C HAs0t0s Sfqgaurar e Foot Si
Family Building
Il ncr eme
Measutr First (Source and Notes
(28RVS)
Cost baskdiadg t e waten nheatiion
CHWDS $300 wal $1530)d HERS Rate($Ve®Y &t ewi d
Codes Team 2019)
Costs based on a 2015 report o
Conditi oned Saacief ofronr( BNaetvio sne En €
VLLDC: $D07 Group .20HBRnScr enveerrtiaflcoati oh $1
VLLDCS® erdeltati ve to standard du
compl i(Sncad ewi de Reach .Codes Te
Results ahitl€e bpent i vendsog L£riDbWHersi fi ed Low
Leakage Ducts in Lroedpne Ieardtd eeds P @ ixwde e
respect iTvhel pmepoeaxrawse money -pear phei 808 of an
and aoaset effective in every climate zone.

Tabb€EHWDSH30Year -EbSeecnasvs Su

mmairyglPe rlfFame | vy

Benef-TD¥ Energ CostBot al Il nc

Clim Savings + Othe PV Co
Zon (2023 (2023 B/ C r
1 $1, 0 $30 3.
2 $74 $30 2.
3 $514 $30 1.
4 $50 $30 1.
5 $53 $30 1.
6 $47 $30 1.
7 $47 $30 1.
8 $45 $30 1.
9 $46 $30 1.
10 $45 $30 1.
11 $63 $30 2.
12 $66 $30 2.
13 $45 $30 1.
14 $47 $30 1.
15 $34 $30 1.
16 $52 $30 1.
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Tabé6:¥eri fied Low Leakage DucB®fear Gonsdti ti oned
Ef fecti veness SSunngnhaer yramerl y

Benef

Cli mai TDV Energ Tot al Ir?c?rsé
Zone Savings + Cost B/ Cat
Savir
(2023 (2023
1 $3, 5 $70 5.
2 $3,1 $70 4,
3 $1, 4 $70 2.
4 $1, 8 $70 2.
5 $1, 8 $70 2.
6 $1,0 $70 1.
7 $72 $70 1.
8 $1,1 $70 1.
9 $1, 3 $70 1.
10 $1,7 $70 2.
11 $3,0 $70 4,
12 $2,2 $70 3.
13 $2, 6 $70 3.
14 $3,1 $70 4 .
15 $2,9 $70 4,
16 $2, 8 $70 4 .

5.3.1 Code Change Description

Thi s mevaoudrde rleei Tieer Xlamhat-Bip@ronZi c perfor man
t ar caentddh antghee r equi r efnbevn tE DiIfr DoRpTaar get t @ an EDR
Mar gi Mmi ert rlucitsurr e@dll least mi ¢ preferr edwiotph i on f or
propoEsDeRMar gfi ms rAiiiuxeeld buialndi m@g& f@r2ondependi ng on
cl i mat.&l-dzloencet r i cmauti | da entg sp r dVlaa gd cth SEBRO2

except in Climate Zoalkodlué whee erAddideit @ ommd th ¢
proposal redommequdisrvememex-del bui lidnsntgasl Imust
either a heat pump for space heating or water

Ti edos not providdédual|lpbtuh| demngmioEsDeRiMalr ags n s
forelaégdtric buil d8tn2ghs d eamegnnchignig mame zone.
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TabTsummar i z e s2Mah e idErDReyt s« | i maRoer zroenfdear beéBnec e ,
presendgcguit\hsed erethee rEOPRMar g os t he packages.

TabV:dotBDR2 Margin Target by Climate Zone

Cli ma Ti el Ti el Ti el Ti el
Zone Mi x&d e Al-BEl ect Mi x&d e Al-HI ec
1 27 7 N/ | 25
2 25 6 N/ | 18
3 26 6 N/ | 16
4 25 7 N/ | 16
5 30 5 N/ 17
6 29 8 N/ | 17
7 32 8 N/ | 17
8 25 7 N/ | 14
9 27 7 N/ 14
10 23 6 N/ | 13
11 19 5 N/ 12
12 22 5 N/ | 14
13 21 6 N/ | 11
14 24 5 N/ 15
15 17 5 N/ | 8
16 24 0 N/ | 17
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Tab8a&ot al EDR4b yZ& i gnam e Zone

Cli ma Ti el Ti el Ti el Ti el
Zone Mi x&d e Al-BEl ec Mi x&d e Al-HI ec
1 11 24 N/ | 27
2 11 13 N/ 15
3 12 13 N/ | 15
4 13 13 N/ 15
5 13 12 N/ | 15
6 17 17 N/ 19
7 18 18 N/ 20
8 16 15 N/ | 17
9 16 14 N/ 16
10 15 13 N/ | 15
11 10 11 N/ 13
12 11 11 N/ | 13
13 12 11 N/ 12
14 13 10 N/ | 12
15 13 11 N/ 12
16 10 0 N/ 23

5.3.2 Rationale

The exi s2T anrggfeetdskR Rireer techni cakchwpl teagi bhhbet butc
cost effThet exebyi nyglaTrigeeft sP EDR most &AM mates r
systsemseuwlbst amvt @ mckd lycudrman eal el ectricity use of
whi chvmaigat eugntl iethye rnmpstte f INEEdMequi r amddiver sel y

i mpddhteadand r egli@entad i. ciTghrpo maosedd apBDRach
Margins racprcéanéenasi pl eefainea o détahcant mnooorud d
easily be adopted and justified by a | ocal ju

EDRMagi ns are proposed i RTplrateeéesedt absiol dit eg &L
di fferent conditioned fSinmadrl egre sheorneelosd i delmtuleyt ab
hi gE®Rval ues than makigreamridtesmeaéiplrer homes, suct
accesdwelyl i ng unihts sEaDnRel anmmegeett .

This propassad tryepisom each codes that have been
adopted by jnureirs dihet i2OMnY T ed épatedceirer eeacdd c o d e,
represented by t Ipe dperiso ppo pead HT ufledrr | Irdbiiuxt eg &b

establishes more stringent requterleentetnrtisc f or t
bui |l dlihneg sottyhpedr r eachuraedchda | ysadepeguiri €edo wher e
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path 1 s provfiudeld b widl doill degegd ranc coegui uBlbion i s
approach i s rtehper epsredmpteesde @b.y

5.3.3 Energy Savings

EDRMargin target suwemagadreareadeoeids comdvusteed f
residenti al buil di ngs cfoodre tahse a2 Osf{t Str& ti enbge do2odi ,n t
Reach Codes TMTégprmacXx@PgP)s prhee entteetdewinda report
refitnbeedt t er align wi-theChAllcCapleerdsdkctvool ogy
advanceanesd\wi ngsomtnfdect i mpaesdsed on than@022 T
revised propoGRHECHKeass e202n2e.s0. waRVueetd784pr al l
simul ations.

Thelflowing is a descriptitome op a ¢tAbagueneneas wr eod a
the differences between each paclkagesgavidn gsh e
and cost iIimpacts are ETahl@®ar edgllsTlhreesent ed i
hi ghlighted cel |l s amgitfhfee rteanbcleessmproenpereeascehn t

Solar Photovidinsaiac $ agiPtden pPo\ke sicenliryegiuv red i n the
2019 resi ddhei &V e 0de ng nmeetahcohd oplaocgkyaget owas dev
of faeren waili | di ng ebhedt atvood drpwels si zi mgEM i ol at
rul®@se following sizingabpmproaictiesvadetnapl $§ edn
size by climate zone for each case.

T TieMi t€&deRV system si zepdertcoefnotbheaetal 1268t i ma:
el ectri(aciotuy | ubsdet wietr ly . st or age)

T Ti eAl-Hl ectimice Sasaa@dar dP\Desy gginem by O0.pd4d to 1.
(except in ClTmatiendoeaasdob6was estabtabhed
EDRMar gied ati veltewtan calhlome mietkeh @y the 201
prescriptiveReleguivememttshe Energy Commi ssi
basel i Mopesnale a AO&9cralglte owter i ¢ ¢ ohdoemec o mp | i
achi evVesBEBlBR2 Mar2gitmo of, except whecCéimhéeereZ
is a complia#dce penalty of

1T Ti eAl-BI ectPVi syst emofsfi zedgde rtdbdfntannu al esti ma:
electricity wuse

I n all cases, CHEGCKRe £vad wartckidng nt o the Califor
l nstallation (CFI 1) assumptions.

SNEM rappby to the |1 OU territories only.
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Tab9:®roposed PV Size by Calskewtdand Cli mate Zone

Cli ma Bas@as Ti el Ti el Ti el Ti er
Zone (per 201 Mi x€de AI-Hl ec1 Mi x€#d e AlI-HI ec:
1 34 5. 4 . n/ 8.
2 28 4 . 3. n/ 5.
3 27 4 . 3. n/ 4 .
4 27 4 . 3. n/ 4,
5 25 3. 3. n/ 4 .
6 25 3. 3. n/ 3.
7 27 3. 3. n/ 4 .
8 29 3. 3. n/ 4,
9 28 3. 3. n/ 4 .
10 3. 4, 3. n/ 4,
11 37 5. 4 . n/ 6 .
12 29 4 . 3. n/ 5.
13 38 5. 4 . n/ 5.
14 29 4 . 3. n/ 5.
15 5. 6 . 5. n/ 6 .
16 27 4 . 2. n/ 67

Battery :Stheln\ligpat t ery system was -RewalruTaiteeed 1i n
mi x-del wiatsbent r ol t Aydpvea nsceetd tDoR @Croch twiotlh def aul t
efficiengeredeautf b3 h char gi ngi sancdonpti riseeltp@air ge g .
the battery smerdgée hey DRemomnd r ol requirements
Part 6 SectiohateO0Oth2(apiadntdy to change the ¢

periods in response to si gnpmdrst yf raogmg rtegea tl corc.al
I n CBEES battery tshy SAtdevrmanwe e di s2R Cdiret rcatlr r ent de
schedul e to makodusdey nparmiocr ittiinees. Thi s strategy

have a peak TDtVelTprvdtkuBe®n talaln o tbladgrt ed ayy ss,y stt leem
charges when productainadn tehxec dboead ¢ edegmamadl not f ul
di scharges when demand exceeds producti on.

HPWHT o esti mate energy savings and demonstrate
heat pump rfeaqruinriiedxadht di nhbe waterusheemati ng end

eval uaAtHRWHvasval uated and compared to, abagtals t a
of which are minimally compliabbhewi bbhi fddagal
charactericompts awer i th thecgpdgapbeantul|l2adad o nsas
i ncl uadeogp wat er heatriawmant eegat rye ccorveeddmd |l e

74 Appendgix A
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Tabl@ Summary of
Anal ysi s

DifferencaedBPropeselBafaMiéad&daeadRi2e Mal gi

n

Base Case Proposed Case
Climate i )
Zone Hggt?r?g ther Co[c)’rl;linngg/ PV Battery Sp‘?‘ce W?‘er Colgrkylinngg/ PV Battery
Type Heating Fuel (kw) Heating Heating Fuel (kW)?2

1 Gas Furnace HPWH Gas 3.4 None = Gas Furnace HPWH Gas 5.8 10kWh
2 Gas Furnace HPWH Gas 2.8 None | Gas Furnace HPWH Gas 4.6 10kWh
3 Heat Pump @ Gas Tankless Gas 2.7 None Heat Pump = Gas Tankless Gas 4.2 10kWh
4 Heat Pump = Gas Tankless Gas 2.7 None Heat Pump @ Gas Tankless Gas 4.2 10kWh
5 Heat Pump @ Gas Tankless Gas 2.5 None Heat Pump @ Gas Tankless Gas 3.9 10kWh
6 Heat Pump @ Gas Tankless Gas 2.5 None Heat Pump = Gas Tankless Gas 3.4 10kWh
7 Heat Pump = Gas Tankless Gas 2.7 None Heat Pump = Gas Tankless Gas 3.5 10kWh
8 Heat Pump @ Gas Tankless Gas 2.9 None Heat Pump @ Gas Tankless Gas 3.8 10kWh
9 Heat Pump @ Gas Tankless Gas 2.8 None Heat Pump @ Gas Tankless Gas 3.8 10kWh
10 Heat Pump = Gas Tankless Gas 3.0 None Heat Pump = Gas Tankless Gas 4.2 10kWh
11 Gas Furnace HPWH Gas 3.7 None | Gas Furnace HPWH Gas 54 10kwWh
12 Gas Furnace HPWH Gas 2.9 None = Gas Furnace HPWH Gas 4.6 10kWh
13 Heat Pump = Gas Tankless Gas 3.8 None Heat Pump = Gas Tankless Gas 5.7 10kWh
14 Heat Pump @ Gas Tankless Gas 2.9 None Heat Pump @ Gas Tankless Gas 4.9 10kWh
15 Heat Pump @ Gas Tankless Gas 5.0 None Heat Pump @ Gas Tankless Gas 6.4 10kWh
16 Gas Furnace HPWH Gas 2.7 None = Gas Furnace HPWH Gas 4.4 10kWh
Differences between the base caseblamed proposed case are highlighted in

ProposeBVcageteml2Bi pedcént of annual .estimated electricity use
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Tablée

Summary

Requirément

Climate
Zone

© 00N o O b W DN P

e
g A W N R O

16

IDi fferences

Space
Heating
Type

Gas Furnace
Gas Furnace
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Gas Furnace
Gas Furnace
Heat Pump
Heat Pump
Heat Pump

Gas Furnace

Di fference

of
Base Case

ther Co[())rl;iinngg/
Heating Fuel

Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas
Gas Tankless Gas

bet ween the

PV
(kw)
3.4
2.8
2.7
2.7
25
25
2.7
2.9
2.8
3.0
3.7
2.9
3.8
2.9
5.0
2.7

base

Battery

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None

c as eb lamned

Bet ween

Space
Heating
Gas Furnace
Gas Furnace
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Heat Pump
Gas Furnace
Gas Furnace
Heat Pump
Heat Pump
Heat Pump

Gas Furnace

Vol untary

proposed

BRiseMICh&E ad cHerad

Proposed Case

Water
Heating
HPWH

HPWH
HPWH

HPWH
HPWH
HPWH
HPWH
HPWH
HPWH
HPWH
HPWH
HPWH
HPWH
HPWH
HPWH

HPWH

Cooking/
Drying
Fuel

Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas
Gas

Gas

case ar

Energy

Puonposed C

PV (kW) @ Battery

Non
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o

Non

N O N W N W W N DNDNDNDNMNDNDDNMNDNDNDNDW
3 I O 3 3 3 o 5 S oS o o S o

e highlighted in
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Tabl2 Summary of
Anal ysi s

Di fference

Bet ween

BaseAldd sec tandc HFErDRRoO sVead gC

Base Case Proposed Case
Climate . ;
Zone Hsgt?r?g ther CO[())rkylinngg/ PV Battery Sp‘?‘ce Wgter Colgrkylinngg/ PV Battery
Type Heating Cuel (kw) Heating Heating Fuel (kw)?

1 Gas Furnace HPWH Electric 3.4 None = Heat Pump HPWH Electric 4 . None
2 Gas Furnace HPWH | Electric 28 None  Heat Pump HPWH Electric 3. None
3 Heat Pump  Gas Tankless =~ Electric . 27 None = Heat Pump HPWH Electric 3. None
4 Heat Pump = Gas Tankless | Electric = 2.7 None = Heat Pump HPWH Electric 3. None
5 Heat Pump = Gas Tankless =~ Electric = 25 None = Heat Pump HPWH Electric 3. None
6 Heat Pump  Gas Tankless =~ Electric = 25 None = Heat Pump HPWH Electric 3. None
7 Heat Pump = Gas Tankless | Electric = 2.7 None = Heat Pump HPWH Electric 3. None
8 Heat Pump = Gas Tankless =~ Electric = 2.9 None = Heat Pump HPWH Electric 3. None
9 Heat Pump = Gas Tankless =~ Electric . 28 None  Heat Pump HPWH Electric 3. None
10 Heat Pump = Gas Tankless |  Electric . 30 None = Heat Pump HPWH Electric 3. None
11 Gas Furnace HPWH | Electric 37 None  Heat Pump HPWH Electric 4. None
12 Gas Furnace HPWH Electric = 2.9 None = Heat Pump HPWH Electric 3. None
13 Heat Pump = Gas Tankless |  Electric = 3.8 None = Heat Pump HPWH Electric 4 . None
14 Heat Pump = Gas Tankless =~ Electric = 29 None = Heat Pump HPWH Electric 3. None
15 Heat Pump  Gas Tankless =~ Electric = 50 None  Heat Pump HPWH Electric 5. None
16 Gas Furnace HPWH Electric 2.7 None = Heat Pump HPWH Electric 2. None
Differences between the base caseblamed proposed case are highlighted in

ProposeBVcagetem 9Di ded obdd ategleW t han .the base case
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Tabl® Summary of
Anal ysi s

Di fference

Bet ween

BRiser

EA ekl tlan & FErDARRo sVemd gC

Base Case Proposed Case
Climate . ;
Zone Hggt?r?g ther CO[())rkylinngg/ PV Battery Sp"?‘ce Wgter Colgrkylinngg/ PV Battery
Type Heating Cuel (kw) Heating Heating Fuel (kw)?

1 Gas Furnace HPWH Electric 3.4 None = Heat Pump HPWH Electric 8. None
2 Gas Furnace HPWH | Electric 28 None = Heat Pump HPWH Electric 5. None
3 Heat Pump  Gas Tankless =~ Electric . 27 None = Heat Pump HPWH Electric 4 . None
4 Heat Pump = Gas Tankless | Electric = 2.7 None = Heat Pump HPWH Electric 4 . None
5 Heat Pump = Gas Tankless =~ Electric = 25 None = Heat Pump HPWH Electric 4. None
6 Heat Pump  Gas Tankless =~ Electric = 25 None = Heat Pump HPWH Electric 3. None
7 Heat Pump = Gas Tankless | Electric = 2.7 None = Heat Pump HPWH Electric 4 . None
8 Heat Pump = Gas Tankless =~ Electric = 29 None = Heat Pump HPWH Electric 4. None
9 Heat Pump = Gas Tankless =~ Electric . 28 None  Heat Pump HPWH Electric 4 . None
10 Heat Pump = Gas Tankless |  Electric . 30 None = Heat Pump HPWH Electric 4 . None
11 Gas Furnace HPWH | Electric 37 None = Heat Pump HPWH Electric 6 . None
12 Gas Furnace HPWH | Electric = 29 None  Heat Pump HPWH Electric 5. None
13 Heat Pump = Gas Tankless |  Electric = 3.8 None = Heat Pump HPWH Electric 5. None
14 Heat Pump = Gas Tankless =~ Electric = 29 None = Heat Pump HPWH Electric 5. None
15 Heat Pump  Gas Tankless =~ Electric = 50 None  Heat Pump HPWH Electric 6 . None
16 Gas Furnace HPWH Electric 2.7 None = Heat Pump HPWH Electric 6 . None
Differences between the base caseblamed proposed case are highlighted in

Proposed scyassteeinP¥X0 t per cent of annual .estimated electricity use
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5.3.3.1 Tier 1 EDR2 Margins

Energy savings and peak depraensde nTesdulcttaronas per
mi x-&del buiTladblrdgoarmn-éll d ct r i ¢ obwmieledi ndpe Tier 1
Margi ngabi.em botskavasigs are presentfeudelr ecloadie v
compl i anmne eltd meg otsheed pBr@ogp2 wiaslheat pEummpmefror
space heating ,drpwatde mgheat ichg mate zone. Cook
fuel are naturafughshotme &ahd eellgeechtorm&and or t he
are the same bet weemr aphcesacsde@se case and

For t hefumeilxghideendr gy i mpacts aresavifergenm ta of
| arger PV sysdtelmWasbweéellker gs sPeunma@lee styrsiteimt y

i mpafcdrs tharfaret exeect eld 1t408 rtsoWiBe @Bitltb@ m m
depending upon climate zone. Demand rle.du&ti on
kW ahhdkMdepending on climate zone.

For t-dnlee @atl djecn ehrognye i mpact selaercetsraivcriferg@nm t arodg e r

PV system alsa wefFlcasion of either the Rempace h
uneltectriciftoy itmgadti $ st year asraev ienxgpse cotfeod5 6t40 k
an 1 ncorfe a2s, e3 5d2e pkeWwihd,i ng u p onNadluirmd &t giamsgmee fr om
83 3505 ther mDpeanveaaxrntes expect éedostmovimagmsgef 0. C
kW o an incfABekWdependiOng on Tcheirnrmagticro zosied above
code requiQleimeeartto nfaonrti 6t h enroe fsoarvei ngs are presen:
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Tabl4Tier 1 EDR Margin Per fhirndetace EReqgiyr ¢ me @ t
PeHoméSi ngl e MiaméEd ¢ |

Cli ma Elec_tr Peakkl ectr Natur_al TDV E_nt
Zone Savir Demand Red! Savir Savir

( kK Wh/ ( kW (ther (TDV kB
1 2,8 1.2 0 121, ;.
2 2,5 1. 3 0 124, .
3 2,1 1.1 0 108, .
4 2,1 1. 2 0 112, !
5 2,2 1.5 0 118, ¢
6 1, 3 1. 3 0 101, ¢
7 1,1 2.1 0 103, ¢
8 1, 3 1.2 0 104,
9 1,5 1.5 0 116, !
10 1,9 1.1 0 106, '
11 2,5 1.7 0 121, |
12 2, 4 1. 3 0 122, .
13 2,9 1.9 0 133, .
14 3,5 1.7 0 141,
15 2,2 1.6 0 113, |
16 2,4 1. 3 0 122, |

Vol untary Energy Efficiermray tRedui(rCAmeTtexe nfyor



Tabl®Tier 1 EDR Margin Per fhirndetace EReqgiyr ¢ me @ t
PeHoméSi ngl e Alémielcyt ri ¢

cli ma EIecFr Peak EI e Naturgl TDEnej
Zone Savir Demand Red! Savir Savir
( k Wh/ (kW (ther (TDV kB

1 (2,3 0.¢C 35! 32,5
2 (99 0.¢C 20 31,5
3 (24 (0. 121 27, 4
4 61 (0. 11 33, 8
5 (43 (0. 11 22,7
6 (13 (0. 11 30,5
7 (21 (0. 11: 28, 4
8 (11 (0. f 10: 30, 6
9 54 (0. I 10: 32,2
10 (1: (0. | 10: 30, 6
11 (46 (0. f 18 33,7
12 (47 0.¢C 16 30,1
13 51 (0. I 10! 39,6
14 (6¢ (0. | 11 31,1
15 56 (0. f 8 3 36, 3
16 n/ n/ n/ n/

5.3.3.2 Tier 1 Heat Pump Requirement: HPWH

Wat er heautsiengwaesndeo a¢ sitait mat ¢ energy savings an
effectiveness for the Tfiemr HAiudeed b .ugnled pgnyg sagnud r
peak ddamgpmagdrs unit ar dapieventlhdmemgnmat ur al gas
tankl ess wtaaeHPWedaugpesnebhectricifypgprinbeeb@best
bet wééantl, 6BBWhdependincrig mat,a nzdaotmer ad a giarsg s
betewB3anti26hepenr .fEeédaeICt emandy i dcreases are expe
range betlwdemh adk Wependpaocg i mate zone.

This measurtesedwint s i n TDV ener gyt s@lmiimmagtse i n a
Zones 1, awbdedé cold conditions i mpact HPWH pe
be real hhgder perfor,mmanbtehdPedNHyattehcde Nort hwest
Ener gy Effi ciaeshicgr A3olleavnetre, t hi s evaluation is
preemption and higher perdsoegdnaas et P Wbl | ilcsa nanfo
ordi n@nhbeesi gn sareampgoes pesftiohmasckocating t

"https:// nweakbadiwabkmeatsmeyci fi cati on
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https://neea.org/our-work/advanced-water-heating-specification

HPWH in condi®andoeti sgpasbeaiex halCBELCRSs s

does not have the capabilcuyr otChky anlat @2t o dec tl
and tlhée combnprmesdwi dfdhrionmg gas t o heat pump water
me et i nlgi etElDeR2 Mar gi ne v alr ugagitdesdtshel trse prdsabéheed
17There are electricity and natural gas savi ng

TableéeTier 1 Heat Pumpi Reetpui rEmmeamgty Hoomaéact s Per
Singl e MaméEd gl

cli ma EIecFr Peak EI e Natural TDV Ep«
Zone Savir Demand Red:! Savir Savir
( kK Wh/ (kW (theri (TDV kB

1 ( .38)7 (ajy 121 (48
2 (82)5 (a3 12. 8,0
3 ( 80)9 (a3 121 8,5
4 ( 19)5 (0. . 11 11, 9
5 ( 23)3 (al 11 9, 6
6 1, 0: (a2 11: 15, 3
7 @, 0 (as 11: 15, 4
8 (8 5)2 (0J 10 :- 16, 6
9 (8 6)7 (0. I 10: 15,7
10 (8 8)4 (023 10: 15, 3
11 (16)6 (0. f 11 10, 7
12 ( 23)5 (al 11° 10, 3
13 1, 0)¢ (05 10! 13, 2
14 ( 2 3)7 (03 11 10, 4
15 (5 6)6 (01} 83 16,7
16 (B1)1 (03 97 (9,5

Tabl&Combi 7eé@r 1 EDR2 Margin and Hda¥setump Re
Ener gy | mpthacmésSiPregrl e Miaxndd ¢ |

cli ma Elec_tr Peak EI e Natur_al TDV E_n«

Zone Savir Demand Red! Savir Savir

( k Wh/ (kW (ther (TDV kB

1 1181 1.1 121 120,

16 1171 1.2 97 112, .
80r other |l ocations that are warmergamag®.sre tempered tI
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5.3.3.3 Tier 2 EDR2 Margins

The-edlelcTtireic@a2e was eebdhtavedtuoela cnoidkeedcompl i an
with a heat pump for either space heating or

Energy savings and peak demand rTeadod @tad ommesetper
the Tie2Max gc hDFH abi.Bmer gy i mpacts are a result

savings resulting from elimtreat hemtofngnatpypd ala
el ectsraivcifntggsm a | ar ge&€ro oRY ngy satneam.cl ot hes drying
bot hbascemsaend propofPedncuassavings for the first
to rande 3480 @BWh &8Bd85®herdmgpending upon cl i ma
Demandpaanes expectédomosa@nkgwbootn increase of
kwWwepending on climate zone.

Tabl@Tier 2M&ED®RI n Perfor mandd rRegui Eereneqy
| mpactrBloméeSi ngl e Aldédmielcyt r i ¢

cli ma El ec_tr Peak EI e Natur.al TDV E_n«
Zone Savir Demand Red:! Savir Savir
( kK Wh/ ( kW (ther (TDV kB

1 2,7 0.1 35! 114,

2 2,5 0.¢C 20 90, 6

3 2,2 (0. | 121 67, 6

4 2,1 (0. f 11 70, 4

5 2,2 (0. f 11 66, 4

6 1,4 (0. f 11 58, 8

7 1,3 (0. 11: 54,5

8 1, 3 (0. | 10: 58, 6

9 1,5 (0. f 10: 59, 2

10 1,8 (0. | 10 63,0

11 2,2 (0. f 18 79,1

12 2,3 0.¢C 16 76, 6

13 2,4 0.¢C 10! 72, 4

14 3,0 0.¢C 11 86, 9

15 1,4 0.C 83 51,7

16 2,4 0.1 35! 89, 2

5.3.4 Cost Effectiveness

5.3.4.1 Incremental Costs

Tabl® Tier 1 & 2 Performance Standards I ncrem
Single FampresBuaitlsdi mgr e mentuasle dc otstt h emesestu mpt i o
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propolsieedr 1 alRRZT i Mareqiun r elnaeb tBsu mma s H 2 WH
i ncr enteonsttalas s tophflei emedt pempi rEmens are based

t h2019-rlicsve residenti al new co(nSttatueewii den Reaacch
Codes Teaan@QOHh&yeptaemdsome casempbadsaegda on

|l ncremental costs represent the equipment, in
costs of the proposed measures r edsattsi veer & o t h
appl iveat @ro lagatiipmgent , PV inverters, aneamatt e
evaluation period. Costs were estimated to re

are provided as PpB(es8RY$) value in 202

Table Tier 1 & 2 Performance Standards I ncrem
Foot Single Family Building

Il ncr eme

Repl ace
Cost Source and Not es

(26R\$)

Il ncr e me
Measu Fi rCsots't

(26R\S)

st costs drecfkricmg2idBeL &
rbosaean20t@present cost s
9 of p#f30r70r/eVsi denti al s
e reduced by 7% for the
wheih i's the average cR20&aibt
r 2023 2250 % nfl @rs s2
PV d) -

Syst<$3'4'ﬁ:/ $0. 4ck/

nverter repl ace mepnrte sceonstt
includes replacementmsc( abdmiy
nd at year p2(lnami rbal. )l 2p en
ASE RdgEarlti fornia Energy (

ssume $@(.ME2mMiWwal ) annuall

[
[
a
C
System maintenancecpcestento
a
CASE RdfEardti fornia Ener gy (

, 000/ kWh Z0 200ats edoesd®E nenr a
vest mentr eRBri @gmdm al p a rTtoi
ti mate the first cost in
7Y% nnubbhbgdSDGREOGSs -BbBMéa tndar
tery Ma(rEkeSo uSrtcued yCom@génm
ur 4 keduced by the sol ar
%osf or 2023 a2d29%unml
i sCexttgpnmabraal ed as tF
, 2024, and 2025.

nt 1cOo san da t2all eaariea t
cOohsetl , @/fOkOWh r educ ec
obeeqlipear s for a
esent 38&l uen ofetaB 4

Batt
Stor ¢

® —wn ~

$690/ k' $584kW

NGV o
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Tab2@HPWH ompar edsatso Ta nlkd erssment ala2G o04s0tOs

Sqgquare Foot Single Family Building
IncremIncrem
Il ncr emen Cost 3( Cost 3(
Measur e (28RVS PV$ PVS$
First Repl ace Tot
Cos
Equi pmensd &l | $0 $47 $47
Electri Jpgehadiece $0 $0 $0
|l HHouse PGPS ng ($2¢C $0 ($2¢C
Tot ($2¢C $47 $27
Sources and notes:
a.2019-—rliccve residenti al newr epM&tt atuecwii ben Recaacchh .Codeess
Repl acement costs are based on 15 years for HPWH and 2
heater.
b. No cost since 2019 Title 24, Part 6 @odoeirdeguitnesal 24 W
heater | ocations.
c.2019-—rliccve residenti al new co(nSttatuewii dben Recaacchh .Codees rTegpaom
Tab2® Heat Pump Space Heater Compared to a Ga
Conditioner I ncrement al Costs for a 2,400
Il ncrem ncrem
Il ncr emen: Cost 3( Cost 3(
Measur e (28RVS PV$ PV$
First Repl ace
Tot
Cos
Equi pment?2 & I nstall ($2¢Z $78 $56
Electric Sebvice Upgr: $22 $0 $22
Il Mouse Gas& Piping ($2¢C $0 ($2¢C
Tot ($2¢C $78 $58
Sources and notes:
a.2019-—rliccve residenti al new co(nSttatuewii dben Recaacchh .Codees rTegpaom

Repl acement costs

conditioner
b. Costs bad9ed &RE Means.
120V duplex outlet.

residenti al new

c. 2019%-mwi se

5.3.4.2 Tier 1 EDR2 Margins

Peunit-e€bdbett revseunl etssg iodE 1Bh2e maamge nr e sTeanbt| eed
th€dumil xedecall c
pbei 84

22ndab23* or

packsssgeeve money -pear

Vol untary

Materi al

Energy

and

c o(nSttatuecwii den Recaacchh .Coodlees rTegaom

of

caseébe

l abor to

are hbeese¢d paohp2d ytelmar sg dfsorf ur nace

pespestdvel
anal ysi s
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conditions. The proposed code changecieptcant
Climate Zone 1f wel hpddhladgid kmdpacKagkee Wi | |
evaluated further foarexhmecdesitatl ® v i grevtrditivtea roch a |
efficiencprmeasncwhmepor at e

There I s no pcope sraq aidrdeermebnett tfroirCl cmaeei Bone
16 and thenafgseaneepulesent ed.

Tab22Ti er 2MED®RIi n Perfor mandacGaYydhamguCo £tme n't
Ef fecti veness SSunngnhaer yWiakwea gHlo me

Benef
TDV Energy Cots Cost
Cli mat Ot her S&e¢Tot al I ncrem PBenetfd
Zone (2023 (2023 Cost F
1 $20, 9 $21, ! 095
2 $2 1, 5 $19, 11
3 $18, 7 $18, | 10
4 $19, 4 $18, ! 11
5 $20, 5 $18, ! 11
6 $17, 6 $16, ! 11
7 $17, 9 $16, | 11
8 $18, 1 $16, . 11
9 $20, 1 $16, | 12
10 $18, 4 $17, ! 11
11 $21, 0 $19, | 11
12 $21, 1 $19, . 11
13 $23, 0 $20, ! 11
14 $24, 5 $20, . 12
15 $19, 5 $18, ! 11
16 $21, 1 $18, ! 11
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Tab228Tier 2M&D®RIi n Perfor mandday®KRaeng uCo etme nt
Ef fecti veness S3unngnhaer VladPteielcyH o me

Benef Cost
Cli mai TDV Energy Cos Tot al I ncre Benetfo
Zone Ot her PV Cost Cost F
(2023 (20R2S
1 $5, 6 $4,9 1.
2 $5, 4 $3,5 1.
3 $4,7 $3,0 1.
4 $5, 8 $3, 2 1.
5 $3,9 $2,0 1.
6 $5, 2 $2, 2 2.
7 $4, 9 $2,1 2.
8 $5, 3 $1,09 2.
9 $5, 5 $2, 2 2.
10 $5, 3 $2,1 2.
11 $5, 8 $4, 2 1.
12 $5, 2 $3,5 1.
13 $6, 8 $3,9 1.
14 $5, 3 $2, 6 2.
15 $6, 2 $2,7 2.
16 n/ n/ n/

5.3.4.3 Tier 1 Heat Pump Requirement: HPWH

Resul ts oeff ftehcet icvoesntd sog dn eelry skeedyeaia traepreemp

presentTahl?2 4Tm esti mate energy savings and demo
foorhe Tier 1 heat pump r equiturseemd st ,eVtakk au aw aetde r
proposed package savgsamopeyiodeoftheaB@sis r
exi sting acnadrsd ictoisansef fecti veexa&€letv evagyre& | | mat e
and.The combined i mpact of switching from gas
meet i nlgi etElDR2 Mar gin targets is evaluated for
the resultsTgph2sbdret ed mbn neda pweasx kragreey -over t hi
year periodnofClamaltkesitZomaet 1i6n CThenaClei mMatne Zor
1 package wil/|l be evaluated further for the f
ef fecti vdei toincrealadef fi ci ency measures are incor
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Tab24Tier 1 Heat PumdpOYRequiEbdsmernti veness Summa
Pefingl e Miamé&d egdlo me

Benef Cost
Cli mai TDV Energy Cos Total I ncre Benetfa
Zone Ot her PV Cost Cost F
(20RES$ (2023
1 ($8 $27 - -
2 $1, 3 $27 5.
3 $1, 4 $27 5.
4 $2,0 $27 7.
5 $1,6 $27 6 .
6 $2, 6 $27 9.
7 $2, 6 $27 9.
8 $2, 8 $27 10.
9 $2,7 $27 9.
10 $2, 6 $27 9.
11 $1, 8 $27 6 .
12 $1, 7 $27 6 .
13 $2, 2 $27 8.
14 $1, 8 $27 6 .
15 $2, 8 $27 10.
16 (%1, ¢ $27 - -

Tab2®8Combi feer 1 EDR2 Margin and HHBedeéaPump Re
CosBf fectiveness Sum@anygl| PeWiax@édng |

Benef Cost
Cli mai TDV Energy Cos Total I ncre Benetfa
Zone Ot her PV Cost Cost oF

(2023 (2023

$20, $22, . 0.
16 $19, . $19, . 1.

5.3.4.4 Tier 2 EDR2 Margins

Cosaf f ect irevseurl ettsdseetell e cTtireiIEOR2 maarmge npresented in
Tab2@® The proposed package -yseaavre sp entoinoedy oofv earn a |

relative to theamrdketsprogoseddcbdenshange is ¢
every cl iemacdeptz oQileematle.althce ske6 t wo packages wil
evaluated further for the final report and ar
additional efficiency measures are incorporat
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Tab2@Tier 2 EDR Margin Perfd@rmanc€oRéquirement
Ef fecti veness S3unngnhaer VladPteielcyH o me

Benef Cost
Climait TDV Energy Cos Tot al I ncre Benetfo
Zone Ot her PV Cost Cost F
(2023 (2023
1 $19, $20, . 0. ¢
2 $15, $12, ! 1.
3 $11,° $9, 0 1.
4 $12, $8, 1 1.
5 $11, . $8, 0 1.
6 $10, . $5, 8 1.
7 $9, 4 $5, 8 1.
8 $10, . $5, 3 1.
9 $10, . $5, 5 1.
10 $10, ! $6, 2 1.
11 $13, $10, | 1.
12 $13, . $10, | 1.
13 $12, ! $8, 5 1.
14 $15, | $9, 0 1.
15 $8, 9 $4, 6 1.
16 $15, . $15, ¢ 0. ¢

5.3.5 Additional Justification

Noenergy benefits of smhg ngdoapgeséeéedcmeasede prop
val uaRorcemdbkelkctric constructi ordadeidt i gorahhbarmnsef

emi ssions and indoar air quality concerns

Singl e pfamedctys wi | | have to demonetgubseteompt.i
instead of one as is currently required in th
(Sectian PAD.jZ)t teams wil/l have to clearly no

they can be confirmed by auwmsl|l cdihrog siend me vtean §.y
infiltratiban |rdehteag onfi |dldh@radvien attdei widH BRIt Rat er

forerification that the building. 8o0oasrnochaaexges
hour at 50 SPaaxecalps oglesd neadn to comply with a
that i s moraTistlren4ntPahta 6, it wild]l be i mpol
modeling stages of the project overlap so tha
adjustments neemetotbe madto.t mBmicleditrag gekdapar tr
need to confirm that the energy model compli e
then confirm that those measures are i mpl emen
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6 Multi Cadel €hange Recommendat i ¢

6.1.1 Description of Prerequisite Options

The St a@ ASvltechen pr ogcoosnessol i dati on of mul ti famil)
CAIGreemvquirement SedtnAdon2a04nefwor mul ti family bui
section womneégui memaemdtes f rram et hree s2 dledhitlscaw and
residenti al requirements which can almaeaeawppl i ed
prerequi siPreremtuiisrfdame 2OAMOL Gnesequi r ¢mamnt ssvoul d
apply to bhwilltdibmgnd hepdR2@22 ude:

T Quality insulation installation
T High perfosmance wall

T Drain water heat recovery

f Outdoor | ighting

The folprewiemqgi site options would be added:

T Builidmfnigl tration testing
1T CPC Appenpidpsexz iMh g
T I'nduction cooktop

The proposed changbual dbngtewd nrreardeechwpitsi t e opt
rather t hfamr ohieerrChamages Ti erpger eguisdiitneg opti o
the proposeptdiaoaepw are described individually be
the measure and a discussion of compliance an
effectiveness are not presented for each prop
the emtuiimremeent that two prer €PCi Aippe pickp Xi Mn s
si zianmgdut door | i ghtes@ed Pow@éemonstr atien ctolsits ef f
rep.ort

6.1.1.1 High Performance Walls

Code Change Description

This measur e woulpdercfhaarnngaspd eb eveaqbupgthiiotne 48 om 0. C
to 0.051, consistentprwistch Htpdiemtvoao 2Jti sttead nigre ntt h e
2022 Ti tti16e T2adb,| eRdlr7 OwW@Qul d additionally apply t
to all mul t i,f a@ micll yw-db wigl chiergdhsdent i al buil di ngs.

Rationale

The 2019 CALGreen hisphepegtiosméamecfeapnecaelogit riisc ,s i
aligning with the si-fnagdieo rfagmillyy thri es cerfif petcitvi ev e
mul tifamily duwictdirngnusttitdnabge to align with
more feasible in multifamily buildings.

Vol untary Energy Efficieray tRedui(rCAimesrtese nf)or



6.1.1.2 Drain Water Heat Recovery

Code Change Description

This measure would expand the existing prereqd
recoverythRBWHRYppliiese tree sliadwe nttihalt wwiull di mewl so
to Hkiigghe residenti al buil di ngs.

Rationale

DWHR is effective in taller multifamily build
share a DWHR -siys¢eamndsbwgksi denti al buil dings
domestic hot water heating requiremenPartné220
|l ncluding DWHR as a prerequbsitdiopgsi woufdr ah
and create equity across multifamily building

6.1.1.3 Outdoor Lighting Power

Code Change Description

This measure would exte#nd stehdeeersoinarie)s ipdreenrtei gauli s
to -foswe mul ti f anhiel ynebawiuladkisnagosu.lad col or t emper at
requirement for Speci7f@Q nApTpiltilceat2 4o,n sP a(rTta b6l)e f
l ighting. Currently, Speci3foi0d KAxmllioaattieanpse r art
requirement and this measure would add a maxi
reqguirement and remove the previous exemption

Rationale

Mul tifamily buildings of all types have outdo
l ighting requirement s6.unEdkere n2d0 21y sSliehtipseehZeghu iPsai
option would provi-rdies ec orngsindua rnityi a&lonb uthiylgdhiomg s &

savingsriisne lroewsi dent i al buil di ngs.

This measure is possible due to two factors t
the Statewide CASE Team to determine outdoor
OQutdoor lightiengemughn meet erha as established
Engineeretyg(65&8) and LPA values must be cal cu
available at the time of the calcef fgawerrsal Th
years | ater.

The gapermetthwee cal cul ation period and the code
newer | ighting products that employ the newes
This makes the code proposed val ulesmiemasiire t o
efficacy wistth LtEDe grlnfe rtanid olnsDs ar e gaining fi)
in efficweyr, @apg wwoet ween the time of icalcul ati
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expectreedsutloo i n an i mprovement of | ight source
percent ,o ewtemeri fcmanges occur .

nd, the |lighting calculations are nor mall
t within the set of <criteria thatThtbtei $ES
n the vertical ue lourmiinsa nscoementiinmenguan& ivaagi f or
into account, comparing a reduced LPA al
| owance shows that most of the I ighting s
Statewi de CA®BE®ReTlecawm tnmeeetTi t | e 24, Part 6 L
ugh that they will still achieve the | ower
| ES design criteria.

- un ® u O

® o ®»®» 7 ~F = O

There is a growing body of evidence that sugg
can brei Mertt al t mamegbD paknel neanl@ne speci fic strateg
reducing exposure to blue |Iight at night is t
temperature (CCT) light sources. Different CC
i mportamst Bema&ucan be considered higher traff
from higher visual acuity.

While Iimiting CCTs is a positive step toward
l ight pollution, and consumer acceprascet 1t é&e
not | i kel y-ttehen B@®dtutlioomg CCT is not a perfect
and does not address other inputs that may af
duration of exposure to light. aTheo®&mane wi de
during the proposed updates to 2019 version o
l'imiting CCT is |likely still the best directi
CASE Team 2017f) .

6.1.1.4 Building Infiltration Testing

Code Change Description
This measure would add a prerequisite option

whole building infiltration or include both ¢
(where only one is required prescriptively in
Rationale

The whole building infiltration test would pr
infiltration rates for California multifamily
valuable to collect typical infiltration vate
could support future code changes. At the pro
realized as teams pay c¢cl oser attention to air
cooling needs and i mprove indoom and alaandegd
ventilation.
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6.1.1.5 CPC Appendix M Pipe Sizing

Code Change Description

This measursiwomlgd odddlomesti c hot water piper
Cod(eCPB8ppendix M to the | ist of prerequisite ¢

Rationale

Appendi x M was nadaeRlduatiboi ntgh aCokdoel 8 anad i ncl udes
perfor-maspéegpe sizing@gPgO@cAdAppeadi x M was adopt
verbatitnef 20 8PCUPLELppendi x M and the | APMO wat

cal cul ator accodndtowf dr xmadersn rlegqwi red i n Cal.i
|l arge new dataset of flow diversity in real b
of peak f lioai Aipgpre ndiipxe Ms tgpbcohadtyonesult in sn
than standard practice sizing, which results
heat .| oss

6.1.1.6 Induction Cooktop

Code Change Description

This measure woul d ardtdo au spdruecrteiqouni sciotoek toopptsi of or
multifamily buildings.

Rationale

According to a recent study, induction stoves
70 percent for resistance (cer gdmirondri edoiEln)erg
201.9Nnduction cooktops are safer and more effi
optiWmesapot or pan i s removetoproashleompsi nduct i o
consumi ng hé&mergys no fl ame ognheéeat asbuameabl e
caubes(Fronti er Emhheea ghye &2t01i9s) used for the purp
waste bBegniif $ canWiltyh rperdupcoesded el ectri ficati on

under CALGr een, a prerequisite option for ind
exi st within electric cooktops, send a signal
selection, r esawlitnignsg i n energy s

6.1.2 Energy Savings

6.1.2.1 CPC Appendix M Pipe Sizing

Energy savings per dwelling unit for CPC Appe
Tab22 hr olugth3 2 or each protoidwee | buwmigl diinndg. sRen n
first year are expected to range from 1.0 to
zone and multitfypmily building

As showab2itsandab2® prototypes with asgwebdher nt
| arge diameters have a higher plearb@&nndge of s
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Tab2%®!| ong with the eneTaly2 shvouagkd eecwlttisat n
higher the surface area reduction | eads to hi

Tab2@Pl umbing Design PSypmmdreyngarmds Appenfi €PC
Si zilMHggnters Curve) (ft)

Pi pe Dia Lowi s Lowi s Mi -Ri s Hi ghi s
(i nche: Gard Loaded Cc Mi x ed Mi xed
4 0 0 53 9

3 0 25 91 13
2.5 0 90 73 16!

2 20 2 4 85 58
1.5 58 15 82! 78:

1 29 18: 33 31:
0.75 15 40 - 74. 95:

Tab2@Pl umbing Design Summdsy hgPCPE KLepegnkds x M
Sizing (!l APMO awiDdC)Su(rfftajce Area Reduction Compa
Append$ixziAng

Pipe Dia LowRi s Lowi s Mi -Ri s Hi ghi s

(i nche: Gard Loaded Cc Mi xed Mi xed

4 0 0 0 0

3 0 0 0 5

2.5 0 0 12 12¢

2 0 80 6 6 80

1.5 52 10° 2 4. 14

1 55 28" 1,0 1,0

0.75 15 40 - 72 95:
Per ct

Ffe“ercatCie 9 % 149 199 2009

Each Pro
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Tab2@ FiYesatr Energy | mpact silLPoevRi DeveGdi chgn Uni t

El ectr Peak EI e Natur al TDV En«

Cli ma Savir Deman Savir Savings
Zone (kWh/ Dwe Reduct (therms/C kBt u/ Dwi
Uni (kW Dwel I i Uni Uni

1 0 0 1. 40 (
2 0 0 1. 37
3 0 0 1. 37 -
4 0 0 1. 36
5 0 0 1. 39:
6 0 0 1. 36:
7 0 0 1. 35!
8 0 0 1. 35
9 0 0 1. 351
10 0 0 1. 35
11 0 0 1. 36
12 0 0 1. 36!
13 0 0 1. 36
14 0 0 1. 36 -
15 0 0 1. 33!
16 0 0 1. 371

Tab8@ FiYesatr Energy | mpact silLPoeviRi Devel b a chgd UGo rt r

Cl i ma El ectr Peak EI e Natur al TDV En:«
Zone Savir Deman Savir Savings
(kWh/ Dwe Reduct (therms/ C kBt u/ Dwi

Uni (kW Dwel I i Uni Uni

55:
50°
51!
50:
53¢
49!
4 8 «
4 8.
4 8!
4 8!
49!
49 i
49 .
49"
45°
51

o
=

00 ~NOoO Ol WN P

N N
A WN RO

JERN
a1
O O O O OO0 O0OO0OO0 0o oo o oo

©
OO0 000000000 oOoo
PR R R RRPRRPRRRRRER.SPR

=
(o2}
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TabB8&Fi rYsetar Ener gy | mpact si MPe&i sDeweMilxiendg Ukne t

El ect | Peak EI e Natur a TDV En

Cli ma Savi |l Demar Savi | Savings
Zone ( kWh/ Dwi Reduct (therms/ L kBt u/ Dw
Uni (kW Dwel | | Uni Un t

1 0 0 2. 6 8
2 0 0 2. 6 2
3 0 0 2. 6 2
4 0 0 2. 61
5 0 0 2. 6 5
6 0 0 2. 60
7 0 0 2. 59
8 0 0 2. 59
9 0 0 2. 59
10 0 0 2. 6 0
11 0 0 2. 61
12 0 0 2. 61
13 0 0 2. 6 0
14 0 0 2. 61
15 0 0 2. 56
16 0 0 2. 6 3

Tab82 FiYesatr Energy | mpact siHegfhi PeeMi xed Uset

El ect | Peak EI e Natur a TDV En
Cli ma Savi | Savil Savings

Zone (kwh/Dw¢ P&mand Red o "ne/ 0 KBtu/Dw
: (kW/ Dwel | | . .
Uni Uni Uni

3. 75
68
69
68
72
67
65
65
66
6 6
67
67
67
67
62
75

0 N o ok~ WN P
o

P R R R e
A W N R O

=
a1
O O O OO O oo o o o o oo o o o

©
O O O OO O O O o o o o o o o
W NN DNDNDNDNDNDNDNDNDDNDDNDWNDNDDN

=
(o2}
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6.1.2.2 Outdoor Lighting Power Allowance

Tab3®rovides the average characteristics obse
approxi mately 24 different properties to help

TabB8Ewl uated Site Characteristics by Prototy]

Bui | ¢
Prototy FloO Footp SitHardsc Si tHar dsc
1 Are Uni Are Are ArepPerim Perim
(Ht Cont (Bt (Pt (Bt ( f ( f
Hi g se 143, ° 14! 43,9 88, 8 36, 8 1, 3 3, 2
Mi-Bi se 1783: 16 77,0185, | 74,1 1, 7. 6, 7
Low Ris 46, 1 45 38,5153, ! 66, 1 1, 6 5,5
Gar den
Low Ris 40, 5 70 32,6 92,9 24,0 1, 2 2,7
Corridc

Tab34rovi dest ithaetyeedprdui nréeshiter gy e a&ap e otys d
i mpl emeam@ABYgepener equriesducei mg t het oo pkeld ceefnt L P A
t hsandard all owance Siawvi higtsl e o2 hotPanth fer by cl

TabB4Fi rYsetar Ener gy | mpact si QPuetrd oDowenlgliignRgh Un i t
Reduct 9®er cefst andard LPA)

El ect Peakl ect Nat al TDV En
Building Pro: Savi | Demand Red Savir Savir

( k Wh/ ( kW (t helryn ( TDKVBt u/
Low RiaséderG 2 € 0 .00 N A 24 7
Loaded Corri 6 . 0.09® NA 6 4
Mi-Bi vé xed Use 8 . 0.9238 N A 77
Hi gh Ri se Mi 4 0.0%8 N A 4 3

6.1.3 Cost Effectiveness

6.1.3.1 CPC Appendix M Pipe Sizing
Because Appendix M (proposed case) someti mes

Hunt erds curve (baseline case), this is a cos
having a | ower cost than the baBabhIimbhPowase fo
t hiencr enceonsttalsavi ngs whermn odspepap adi xx gk didzien g

casuesithgnt er 63 hcermeasure results in both ener

savi,ngsherefoefef edtiivwe.cost

Vol untary Energy Efficieray tRedui(rCeAhesTtese nf)or



TabB8® Tot al Il ncremental Cost byrPAppenypa BluiPl

Prototype Mater Labc Tot
LoRi se Garden ($1, . (%2, ( ($3, ¢
LoRi se Loaded Co (%2, ¢ ($6¢ ($3, !
Mi-Bi se Mi xed Use (%9, ¢ ($7E€ ($10,
Hi eRi se Mi xed Use ($10, ($1, ( ($11,

6.1.3.2 Outdoor Lighting Power

There are no incrementralducostgs cas soordthed hwi n
same LED technobogh tbBeubadef anAd dprtaponsad d yc, a st
proposed case uses | ess equipment per square
| evelcemmedr t be baskewarsel.uminaires, ' i ght pol e:
equi pment , wiramrge q uainrde dc othod umetet t he | ower | i g
the general hadrhekes Sdmd eavi lees CASE Team uses a ¢c
i ncremental costtherebBéscst measese cal cul ation

Tab3@®@rovi deasvitdhesatnB/ Catoifoprh@eposed measur e.

TabBeé C&sfectiofMumletsisf@utidoor LPiogahdRre chigct i on

Benef
TDENRer gy Cos'[Benetfci
Prototype Units Savings Total In. Cos
; Cos
Savi?r 2023 Rat
(2023 (
2-St oGar den Per Dwel $2 2. $ | nfi
3 St oroyaded CPer Dwel $5. 6 $ I nfi
5-St oMiyx ed UsPer Dwel $6 . 8 $ I nfi
16St oMiyxed U Per Dwel $3. 8 $ I nfi

a. Nomesi de#teiRall2 31 5PV savings

6.2.1 Code Change Description

This measure wouldeguiteamewtos umomargonsultati ol
on solar photovoltaobochk(iBk) reystdemtsiadi rogui | di n

6.2.2 Rationale

ProposedbBYtyamd orage requirementnsecfeosrs i2t0a2t2e Ti
extension-rofAklGiCeehowequicoaeame hwiatt oiolni ty provi d:¢
when sizing PVCAGt.eemmp pulnydierg t his measure uni
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mul tifamilyabluowdi ogsufIiGrieeat remqufi oem@nts for
buil dings and streamline compliance and enfor

There are smoiemger ayssoci ated with this measure

6.3.1 Code Change Description

This measure would revise the Tier 1 and Tier
bui |l duisnigns OtltBe CALhGrgehesne structure of percentag
rather than the EDRItsartgnaeftasmiul sye doafdd rdLdddgre nu n d e
The Statewide CASEI| Twmams pe oppeerisieosr mance t hresho
rel attihaed 2t20 Ti t | e n24 ,9g yP,drnadsgtstu mmiaahdzad i n

Tab8® Tier 1 and Tier 2 Multifamily Perfor man

Cli ma Ti el Ti el Ti el Ti @1
Zone Mix€&de AIHl ect Mi x€&de AIBI ec:
1 N/ | 959 N/ | 939
N/ 959 N/ 939

3 N/ | 959 N/ 939
4 N/ 959 N/ 939
5 N/ | 959 N/ | 939
6 N/ 969 N/ | 949
7 N/ 969 N/ | 949
8 N/ 969 N/ | 949
9 N/ 959 N/ 939
10 N/ | 959 N/ | 939
11 N/ 969 N/ 949
12 N/ 959 N/ 939
13 N/ 969 N/ | 949
14 N/ 969 N/ | 949
15 N/ | 97%9 N/ | 969
16 N/ 959 N/ 939

6.3.2 Rationale

The Statewide CASE Team suggests using percen
performance metri c efcoaru sTei etrh elr ea nadr eT ineer | RER v al
mul tifamilcwurbeweinWdpiemrgcsent ener gy budget target
buil di ngonalilswivetnhcey consol i dated structure of |
standards laomi saccraomsecskbi gihé dexigsting perfor mar
for Tier 21 faoamd mbil eémifsaemiblayr lenditgehg dni cal |y feasi |
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chall enging to achi eve pomeetd erf herd € pterggatih a
technical by anadfafseocstti ve approach that coul d moi
justified by a |l ocal jurisdiction.

Note that thme |l 23022 mmpdltainfcay ed o fatvvaa heabié £ ACddto r

rul es beerdormwsistiigineerdi | 'y bui |l di iEgS.eamhitehse®tdat e wi
202r2esearcholCBrECRemsnd CBEEC®E t o eesnteirngayt ebudget s
and s afvarnglsawed miglke multifamily prototypes. R
the transition to a 2022 multifamily software

6.3.3 Energy Savings

The St aClkeSviEadem deveaeleomgegd bardget performance t a
packaogfesprerequiasdt aneengpst ugoase edh egpr @pa@ed
Title 24, Part 6 prHfegscmuptiive Mheqgbibadmantdyg s CA
Team aral sever al packages to estrm@2bleinselr gayppr op
buatg target s.

Packagenestic Hot Water (DHW)
1T CPC Appendix M pipe sizing
T Drain water heat recovery
Packag@eHWL+s ghti ng PowRP Density (

1T Package A, pl us
T 90 perodobr common use aredolri @ghtli T Mmpmowe ru
areas anidenbtnaksspaces, except stairwells

PackagbeHW :+ Envel ope

T Packagepl us
T High performance wWaalcltw.rwi4t8h f-sotrOrt e rlidt ot y p
T Avanced Windows-fwctbra 0.22 U

Not e t hatBwmawwkdeedgeed onl yCoom GBHEHC® hlkey ef-or et he !

and-sltry prototypes. l ndoor | i g-ReésTthg cannot b
St atewi de CASE Team expects trhialty tbhwei 2s@2f2t gva r fec
Title 24 compliance wil/l include ability to m
nonresidentoranl akpamebkt.ii family buil dings
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Tab8@& TDV Percent Savings from 2y 2NMe a@gsiurles 24,
2-St ory Garden Prototype

Packag Packag Packag
Climate DHW DHW + DHW + Env
1 7.2 N/ 14. ¢
2 8.0 N/ 12. ¢
3 10. ¢ N/ 14. :
4 8.5 N/ 11. 7
5 11.C N/ 15. ¢
6 10. 1 N/ | 11. 2
7 11.¢C N/ 10. ¢
8 7.9 N/ | 8.0
9 7.7 N/ 9.0
10 6.9 N/ | 9.1
11 5.5 N/ 9.2
12 6.9 N/ 10. 7
13 5.6 N/ 9.0
14 5.7 N/ 10. ¢
15 3.8 N/ | 6.1
16 6.0 N/ 12. ¢

Tab8® TDV Percent Savings from 2022 Tiitl e 24,
3-Story Loaded Corridor Prototype

Packag Packag Packag
Climate DHW DHW + DHW + Env
1 5.8 N/ | 10. ¢
2 6. 3 N/ . 9.0
3 8. 3 N/ | 10. ¢
4 6.7 N/ . 8.1
5 9.1 N/ | 11. 2
6 7.8 N/ | 7.3
7 8. 4 N/ . 7.1
8 6.7 N/ | 6. 4
9 6. 8 N/ . 7.3
10 5.8 N/ | 7.1
11 4. 3 N/ . 6.6
12 5.1 N/ | 7.1
13 4. 3 N/ . 6. 4
14 4.9 N/ . 7.9
15 3.1 N/ | 4. 3
16 5.2 N/ . 9.7
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Tab4@ TDV Percent Savings from 2022 Tiitl e 24,
5-St ory Mi xed Use Prototype

Packag Packag Packag

Climate DHW DHW + DHW + Env
1 5.0 6.5 9.1
2 3.8 5.5 8. 2
3 4.7 6. 6 7.8
4 3.7 5.5 7.7
5 5.1 7.2 7.9
6 4.0 6.1 6.7
7 4. 3 6. 6 6. 4
8 3.4 5.4 7.2
9 3.4 5.4 7.2
10 3.6 5.4 7.8
11 3.2 4.7 8.7
12 3.6 5.2 8. 4
13 3.0 4.5 8.3
14 3.2 4.9 8.7
15 2.3 3.9 7.9
16 4. 2 5.4 10. ¢

Tab#4d® TDV Percent Savings from 2022 Tiitl e 24,
1St ory Mi xed Use Prototype

Packag Packag Packag

Climate DHW DHW + DHW + Env
1 7.0 8.0 15. ¢
2 5.0 6.0 12.7
3 6. 3 7.5 9. 6
4 4. 8 5.9 9.9
5 7.0 8.2 9.0
6 5.2 6.5 5. 4
7 5.6 7.0 4. 2
8 4. 3 5.5 6. 6
9 4. 2 5.3 7.8
10 4.5 5.6 9.7
11 4.0 4.9 14.C
12 4.7 5. 6 13.¢C
13 3.9 4.7 13. ¢
14 4.0 4.9 13. ¢
15 2.7 3.6 10. 7
16 5.2 5.8 19. ¢
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Tab42 Tier 1 Packagesanbdy PGloitnoattyep eZon e

Climate 2Story3Story 5Story 16Story
1 DHW DHW DHW DHW
2 DHW DHW DHW + LPDHW + LP
3 DHW DHW DHW PDHW
4 DHW DHW DHW + LPDHW + LP
5 DHW DHW DHW DHW
6 DHW DHW DHW + LPDHW
7 DHW DHW DHW DHW
8 DHW DHW DHW + LPDHW
9 DHW DHW DHW + LPDHW P
10 DHW DHW DHW + LPDHW LP
11 DHW DHW DHW + LPDHW
12 DHW DHW DHW + LPDHW + LP
13 DHW DHW DHW + LPDHW + LP
14 DHW DHW DHW + LPDHW + LP
15 DHW DHW DHW L+P D DHW + LP
16 DHW DHW DHW + LPDHW

Tab#4® Tier 2 Packagesanbdy PGQloitnoattyep eZon e

Cli mate 2Story 3-Story 5-St ory 1St ory

1 DHW DHW + Env DHW + Env DHW

2 DHW DHW + Env DHW + Env DHW Emnvel c
3 DHW DHW DHW + Env DHW + LPD
4 DHW DHW + Env DHW + Env DHW + Env
5 DHW DHW DHW + LPDDHW + LPD
6 DHW DHW DHW + LPDDHW + LPD
7 DHW DHW DHW + LPDDHW + LPD
8 DHW DHW DHW + Env DHW + Env
9 DHW DHW Envel (DHW + Env DHW + Env
10 DHW + Env DHW + Env DHW + Env DHW + Env
11 DHW + Env DHW + Env DHW + Env DHW + Env
12 DHW + Env DHW + Env DHW + Env DHW + Env
13 DHW Envel (DHW + Env DHW + Env DHW + Env
14 DHW + Env DHW + Env DHW + Env DHW + Env
15 DHW + Env DHW + Env DHW + Env DHW + Env
16 DHW + Env DHW + Env DHW + Env DHW + Env
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Energy cost savings by tier, cli maltaeb4zZone, an
andab4®

Tab44 Tier 1 TDV Energy Cost Savings by CIl i ma
Climate 2Sto 3Sto 5Sto 16Sto

1 $83 $81 $91 $79
2 $77 $74 $1,1 $83
3 $78 $74 $1,1 $69
4 $76 $76 $1,1 $78
5 $79 $80 $85 $71
6 $70 $73 $1,1 $60
7 $71 $70 $74 $60
8 $67 $73 $1,1 $55
9 $66 $74 $1,1 $71
10 $72 $74 $1,1 $78
11 $77 $73 $1, 2 $69
12 $79 $74 $1, 2 $85
13 $75 $73 $1, 2 $82
14 $74 $79 $1, 2 $80
15 $61 $61 $1,1 $67
16 $95 $99 $1, 3 $92

Tab#4® Tier 2 TAW ibwingesr goyy Cl i mate Zone and Prot
Climate 2Sto 3Sto 5Sto 16Sto

1 $83 $1,4 $1, 6 $79
2 $77 $1,0 $1,7 $1, 7
3 $78 $74 $1, 4 $82
4 $76 $90 $1,6 $1, 3
5 $79 $80 $1,1 $84
6 $70 $73 $1,1 $75
7 $71 $70 $1,1 $75
8 $67 $73 $1,5 $86
9 $66 $79 $1,5 $1, 0
10 $94 $89 $1,7 $1, 3
11 $1,3 $1,1 $2, 2 $2, 4
12 $1,2 $1,0 $2,0 $2,0
13 $1,2 $1,0 $2, 2 $2, 3
14 $1,3 $1,2 $2,1 $2, 2
15 $96 $84 $2,2 $2,0
16 $1,9 $1,8 $2,7 $3, 4
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6.3.4 Cost Effectiveness

6.3.4.1 Incremental Costs

The Statewide CASEndreamemteali emwealsure costs fr
Reports and combined costs for eaclo.Bed8sure p
Ener.gylncremeartelswcmmari zed by measure bel ow.

Tab#4@& I ncrement al Costs per Dwelling Unit by

2-St o 3-St o 5-St o 16St o
Measure Gard Load Mi X € Mi xeSource and Notes

Sty Corri Us € Us €
CPC Appt 2022 Mul tifamily
M pipeg $49] $88 (%20 (%9 Water case Report
Drain w: Draft 2022DMmé 4tiif
heat r e:« $61 $66 $99 $98!Wat er Roeapsoert, Dr ai
Recovery .Appendi X
Wi ndo-w | 2022 Mulltyi fRe&struc
factor $75 $74 $77 $1'1Rep0rt
2022 Multifamily
WalUf act $23 $ 148 $13D $2 CASE Report
Lighting
density $0 $0 $0 $0

CPC Appendix M pipe sizing
Per Sebctli,o3npllpe sizing tuppingalAlpyemeaes xITtMMb | ien co
4 75ummari zes expected cost savings.

Tab4® Tot al l ncrement al Cost for Appendix M P
Prototype Mater Labc Tot
LoRi se Garden ($1, . (%2, ( ($3, ¢
LoRi se Loaded Co (%2, ¢ ($6¢ ($3, !
Mi-Bi se Mi xed Use (%9, ¢ ($7¢€ ($10,
Hi eRi se Mi xed Use ($10, ($1, ( ($11,
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Drain water heat recovery

The Drain Water HeatnRehev BNugfti pipabmiiedis yxi ¢ Ho't

Water CASE Report i ncflourd evsarcioosuts icnofnofringautriaotni o n
mul tifanmitlyypegd. & ncl mde ® ment al fpirrostto tcyopset sb upi el rd
for drain water hetndt decewverwatenfbgoketdo t he

Tab4@ I ncrement al First Cost for DWHR by Prot

Equi pment/ M 2-St o 3-Sto 5-St o 16Sto
Garden iSLoaded Co Mi x#&d & Mi x&Jd &

DWHR sh DWHR sh DWHR sh DWHR sh

by2 D bydDU: by D4Js by ®DUS

He a't Recove $1, 5 $6, 2 $18, | $20,
Fl oor Penet $20 $1, 6 $9, 6 $1,17 (
Pi pCongt $7: $57 $7, 4 $2 847
Met er Cost $1, 4 $9, 1 $33, | $40,
Access Pane $60 $1, 9 $3, 6 $3, ¢
Col d Water $47 $1, 4 $3, 3 $6, €
Over head/ ma 159 159 159 15¢
Tot al $4, 9 $23, ! $87, | $115,

High performance walls

The cost of high perfor manceexwtadcl osmatiisn uboausse d o
insul ation at $0. 37- p8ramdjosay epfobodt ymes hearrd
squar e f oestt oirny tphreotlo0t ype.

Advanced windows

Advanced window costs include the cost premiu
pane, at $7.f3dofpewi rsdyaivareer e a

Lighting power density

There are no incremental costs associated wit
technology is used for both the base and prop
case uses |l ess equipmehitepertbkguaeeommendead | |
compatredt he base case. Fewer | uminaires, contt
are required to meet Tthiee St awewi IdielgdtdAsSiiEy Tle @ e |
conservative $0.00 incr eimentthedf freosstti vieorre stshi s
cal cul ati on.
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Cost-Effectiveness

ThldeAndabd®ummar i z2d feeadti veness of Ti er 1 and
30 years.

Tl £9CosBf fecti vBhMokessfamily Tier 1 by Climate
Benetf@&Cbst Rati os)

Cli mate 2Sto 3Sto 5Sto 16Sto

1 3. 8 1.4 1. C 0. €
2 3.5 1.2 1.3 0. ¢
3 3.6 1.2 1.3 0.7
4 3.5 1. 8 1. 8 0. €
5 3.7 1. 8 0. ¢ 0. €
6 3.2 1.2 1. 38 0. €
7 3.3 1.2 0. &8 0. €
8 3.1 1.2 1.2 0. €
9 3.1 1. 38 1. 38 0. &
10 3.3 1.2 1. 38 0. &
11 3.6 1.2 1.4 0.7
12 3.6 1.2 1.4 0. ¢
13 3.5 1.2 1. 38 0. ¢
14 3.4 1. 8 1.4 0. ¢
15 2.8 1.C 1.2 0.7
16 4. 4 1.7 1.5 1.C

Tabb@Cost EffectMuvdetnefsasmiofy Tier 2 by CIli mate
(BenefCiotst Rati os)
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Cli mate 2Sto 3Sto 5Sto 16St o

1 3.8 0.¢ 0.¢ 0. ¢
2 3.5 0.7 1.¢C 0. ¢
3 3.6 1.2 0. 8 0. ¢
4 3.5 0. € 0. ¢ 0. ¢€
5 3.7 1. 3 1. 3 0. ¢
6 3.2 1.2 1. 3 0. &
7 3.3 1.2 1. 3 0. &
8 3.1 1.2 0.:¢8 0.4
9 3.1 0. & 0. & 0. 4
10 0.7 O0.€ 0.¢ 0. €
11 1.0 0.7 1.3 1.1
12 1.0 0.7 1.1 0. ¢
13 1.0 0.7 1.2 1.1
14 1.1 0.8 1.2 1.C
15 0. 8 0. & 1. 3 0. ¢
16 1.6 1.2 1. 65 1. €
Multifamily projects will have to demonstrate
instead of one as is currently required. Proj
options were chosen so that they canechte conf
teams choose to verify the air infiltration r
with a third poar tAyloTHEWReETr iRfaiteeat i on. Since proj e
comply with a performance tar gePtartthabt, iist mwoirlel
i mportant that the design and energy modeling
there i s an understanding of what adjustments
performance targets. Buil ding depamtemgryt snowiell
complies with the relevant tier requirement a
i mpl emented in the field.
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7 Nonr esiQoedne i@Ghange Recommendat

7.1.1 Code Change Description

Theonresidenti al perleercetgmiflcdl idieeadti rniecsasl and s pace
requirementhe time of construction to accommod
repl acemenftueolf bfuorsmsiwm g hd @ V-peccweerd ecdi st pgo u b @
applifcam!l Bier toampti aaem8&ctumdes. 20 S.ple.cli.fic
requirements include:

1. Physi cal Space to watemmbdatenal edter g me nutr e
2.l nstall ation of condensate drain |ines

3. Electrical systemaesccammagsdhaitfet sd etsoi genl etcot r i c
the future.

7.1.2 Rationale

This measur e maskfeuntuetde dl t g arse tt rfoefedl ste<btl rei can d

coeff feEt eeeric ready measuroesnsitnacllluidneg nleaw gceorn
conduatotshe time of construction so that wall
avoided or minimized when the original gas sy
| n someetasaepspilci ancensorree gruoiorne i nt htanet bruall dg ag
apprinaesnd a sour ce.Refquauti nigd e naoiurgh space for t
applisdnceéeng con sptrrewbetnisgceadweid! le x preenocsvi avtei on t o

i n alled to provide easy access to the space

accommordeattreof it from natural gas to electric i
Th measure requspace dplcameinhg@dt o show space
buil ding to accommpodvaetree dardee/licet. r ilni tsyome circ
requires installation of a condensate drain |
servic to the Itcachdtei am bhea nedilteh drheediue gquiep mé @
| oad

t

e

e
, or that an accommodation for increased
[
i

de nding on telse circumstanc

Th oposeeqdui rements are busierdg oqip €a@il fciud att i oms
t h i s equivalent other than the primary fue
Th proposed areequiinteemednetds t o gui de nteleg iinmgdust r

r e
r e
ov

ources are not avaridadilrestso grealfyosans .e | Becd a L
ui rements govern conduit and panel si zes,
r
o

PO W o YW T VL D® =~ O T 0
=

size in anticipation of future | o@ads and
ul attionesvareqnidze el ectricadccapeicdedyr eamn g enc
of equi pment than has been analyzed.
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Dozens of <cities in California have adopted o
el ectrPThe aC€iitoyn.of oFetaetdt lae choadse atdhat requires
use heat pump space heating ¥echnology, inclu

A few nuances to the approach are bel ow:

T The Statewi deha®@PEEopPpees mdteraidy measures for
buil dingpatkagedseooftop systuedisrremwthi ch co
expanagimomnconditioniThhgi £ gius paaveanitded because
nonresi dentt radde shicugmd Idii mgp $o yttdpelktaged system w
equato or | adregseitgr thiamg t datehépxuitst i ng el ectri c
i nfrast rtulac taiamed ift@rpuwii peahdc o mmodat ehehée f ut
pumponyverTshieonSst at ewi de CASE Teamioagni omamcsd a
approxi mat ethyi gehgeuralt htaon oheaa i wgr i eagsofandnaé
buil dings, imelstdaumgnoefsfi cesail, warehouse

T Convervwheerye t her e siysstrean g thslti8tchedwi de CASE
Teamr oposed that heating onlyrsegp€psesims be si
effectsi mvemmmds si s has nof oyet hhseprpeée ot ypme d
electric ready cost savings are anticipate
ot her pr Thteo t®ywaedsee CA SfEr dmdasteo  ehxeeantq imlgy
ceiling hyrggheaterfstypedaheéygt doaand in stor
warehouses as extensive demolition is not
Anot her proposed ex-®mptsiyoswieitndss fcalpaltg @ ti iersg
than 300,000 Btu/ h,-tmecabhsesatp paukngpsedrai nyp
unavailable in these sizes.

T The Statewide CASE eXeanptpmapgdogdegnappl i an
|l arger than 22,000 Btadwn,i ssnbttacumpuenpt It ¥ c:

these capacities. Reseacaheypabdddytehat mamn
be replaced by multiple electric resistanc
physical spraacet afffedeperati onal schedul es.

7.1.3 Energy Savings
Thimgasure deesudnetiqy ,saonlinygsretraofit cost sav

7.1.4 Cost Effectiveness

Costf fecti veness fcoal ctuhliash enkeialbsgirevadisded cost o
retrifbéei 6t at ewi deeCASkh®edemnidyeasures and incrert
costs for spacwatiteat iHrHIW)cgpo ki ng, andncl ot hes

https:// www. buil d¢ odedwartbhs..chrtgnlacti ve

Ohttp://seattle.legistar.com/ View. a3OWABEFRFD=9085266 &
7846 BA0O7EFCF
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https://www.buildingdecarb.org/active-code-efforts.html
http://seattle.legistar.com/View.ashx?M=F&ID=9085266&GUID=545EA5F5-8C47-4A56-80FF-7846BA07EFCF
http://seattle.legistar.com/View.ashx?M=F&ID=9085266&GUID=545EA5F5-8C47-4A56-80FF-7846BA07EFCF

this aBpkygsifitshcealSdtyat ewi dev@A8Bt Eadamhe foll owi
types across different building types:

1.53, 090\We dfitO finfc e

a.HVAG AV r eheatc esnytlsntablrmgansb oi | er t o heat pu
boil er

b.SHW Gas swaotrbaegaet er t o heat ophaegept emrat er

2 .500 0F2tFu-b &r wriecset aaimBs@OOf’tqui ck servi8dWrestaur a
a.Gasentwradgler paoampewtter heater
b.Gas cooking appliances to electric cook

3.25, 0Ot andaRledma 80, 0O FWa f & h cDuHsWe Gastantaneou:¢
to eliscamti@aneous water heaters

4.40, 0DDmafltl Hot el
a.Gax!|l ot hes heaterppbmphes dryers
b.Service water heating serving clothes w
c.Central domestic water heating with rec

TabS®rovi dersed dafetco®wstavi ngs estimates for scena

el ecteraidy measure for the applicabl@odws | di ng
compare the current i mplementation to the pre
While theeatdgpcmeadasephpsl oal spacailainmde conde
requirements, determining the current design
measures is highly dependent on fl oomr@tlan | ay

been perfor med. Wheixlce utdheéedseet taodsiikess Teeraem f ound t
engi nexper iwintchedr eexiodtiitngwiguh | demgsal heat pu
heathawe t he mosacccdmmhd gatgiersgc adndpatcwo r k
requirements waotrerh ehaeta tpiunngp e q u ihperad n te,x cshtamrgeeg e,
These consald®eo att ¢ tolueentsot .1 biee s t

El ectsryisd@dnsarse i nthleudeodts of other wobekdrbeal
required now and would also be required at th
they are expaemnpgardaditoeebxeampl e, i f a | arger buil
required to aacneovmmd kxtteg itchdhardware and this s
happiem boElhecdReady armlleocBemacy situatisomod,t thlkee m ¢
priced in Fbet bteeeirld eisse Ampd nuddiexd B n
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Tabb&ePresent

Scen

ario

Medi um 10Of fi ce
Central GygSpaone

Heating

Medi um 1Of fi ce
GasStorWagteter Hea

FuBérvice

Riest a

CentGaasl Wat er H

FuBéervice
Cooking

Rest a

Qui-8&rvice Riest

Gas Water

Heati

Qui-B&rvice Riest

Cooking

Standal oime Ret a

Gas Water

War ehaduse

Gas Water
Small THot
OnPr emi se
Drying)

Smal |l THot

OnPr emi se
Washing)

Smal |l THot
Domestic

Heati

Heati
el
L@uaod

el
Laund

el
Wat er

El ectriyCoRea&d si on

Of f i ca $tdli;(| #45 BOOWOFr9r V
reheanvetrtd egtumipoi | er

Of fice #2;( 5@a0sBOOWIrHer V
reheanverted to heat p

Of fi ce wadt erGalse@at@0O0
Bt uhagnverted to heat p

Of fice wWRt;erGalsEa® 000
Bt uhacgnverted to heat p

Gasentwadler (&@0 80/00wi)t |
recirculaonver t ®d pt o h

2 gas ranges with oven
convetrd eadl ectric

Gasenlwada er hta0 80/0OwWi)t |
recirculaocmnver i ewabtpt pu my

Gagange with oven and
el ectric

Gas nst antwaanteeorusheg@pmm)y (
converdgleagdctmoic tankl es

Gas nst antwaanteeorushegpmm)y (
convergleecttoi c tankl es

Gaslryer (Bt22b/, 000 conve
pumgryer

Gas water heater (181,
heat pump water heater

Gasentwadler heater (Wwig]1
recirculaonvwver f @@ pt o h
heater

Val ue SaRemgy ®&Bfu Meldswmtgrei d n Var i

Il ncrem
Construct i
for E I
Readhe asu
$5, 6
$3, 8
$2, 3
$3,1
$5, 6
$9, 4
$3, 8
$1, 4
$2, 8
$3,5
$411
$2, 3

$5, 6

Vol untary

ous Scenari os

\
Present Present

Aé/loelcdterdi ofEl ecRe ad
Retrofit Cos3avi i
$7,5 $1, 9
$7,5 $3,7
$4, 3 $1, 9
$5, 4 $2, 3
$7,5 $1, 9
$14, | $4 , 5
$7,5 $3,7
$3,6 $2, 2
$11, ( $8, 2
$12, ¢ $9, 2
$10, ! $6, 7
$4, 3 $1, 9
$8, 7 $3,1
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7.2.1 Code Change Description

Requirements for exhaust air heat recovery wi
requirement in 2022 Title 24, Part 6. | f ador
prerequisite option shoul depreeregqoiveidt é romt ICd
avail able for 20b8 CAbbeGeaeveani Iwaobulled f or t he 202

7.2.2 Rationale

The existing exhaust air heat recovery prerec
to be recovered from exhaust air to precondit
that have been shown to be cost effactive, Dbe
climate zone.

7.2.3 Energy Savings and Cost-Effectiveness

An ener gy s aveafnfgesc taimwlaihcgosssts i s not required t
prer eqoupitsiiotne from CALGreen. The 2022 Title 24
Report presents eneerggiyt isvaevfi enggssp rampdo scanlstt o add
24, Part 6.

7.3.1 Code Change Description

Thmeasur eaddubhdcol or temper 8pecefreqgAppkemeati
(TableBldO.Titl éo24puPdobrCaurirgegmttilryg Speci fic
are exengpOOK ocnrol or temperat GAeghriesgpmisu® me nt
wouhdd a maxikecuod o4rOOt0e mper atanmde memqauve etmeentpr
exemmptn.

7.3.2 Rationale

Theragrn ewh mdjye wifdence that suggests exposure t
bedeti menbathitmaasdniamadnse step to minimizing un

' ight at night is installingghtghwhemn tcloentaroé
not i n use. Utilizing | ightingtoctaldurmmtl sofs alvieg
at nwhgihotéhérpeduc el iogvhetri ng i n sphaecegyg. uSliedaami zv el
over | ighting hel ps pr otaencst. |Aoscpakelbseffliect agy f aur

reducing exposur e itso tbblouwges alringehotr raetl aniegdhtc ol or

Uhttps://title24stakeh@8b@8efrbewnbmbmehAsures/ cycl e
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https://title24stakeholders.com/measures/cycle-2022/hvac-controls/

temperature (CCT)anldif@ghtengo LrCcTé ore qdipe e@imieind s

Appl i cartienprosrttoanatl | ow sp elcrt s ardnerof | ivgihstuaflor | myg
acuatybuilding entrances and exits and where
exterior lighting with the interior |ighting
Limiting CCTs is a positive step towards addr

Igiht pollution, andyctthsufttat avwiceépt @ASE Team
t haits anopgerfecandloi ke livtnibleiszaesd ao nslhyor t .t erm so
CCT i s ndthealbra@ys ammted@anoipi cancdo dtoeerst not haddr es
inpubmawnffleedl t hgggeaohi t@ghdf dur ati ont oofl iegghpas
The Statewi demalAeSEs iTreialmar ¢ o npareonpt oss eddu r ui pndga tt ehse
201v9e r soifAML Gr amedonti nueswittoh @Bghteemer metri cs ar e
devel opmeinmi thisit g t Clide sthotretr m sat ut hba ti me

(Statewide CASEh@de8mateOéwirdéeg CASE Team has chc
Specific Applicati ons men stvd alce nacfe IFIhoOOK ndyu e 0t0c

an I mproved visual acuity over | ower CCTs, wt
by the Specific (Apoprltihoweetsito nEsnelrR)A's . EfThei ency
4000K | imitowd ttimatlilgheard IVi sual acuity while
bl ue |Iight at night.

7.3.3 Energy Savings and Cost-Effectiveness

The Statewide CASE Tedm enmoern gy pa&wisn gns mpmat s
from t hi sAsmenacstuer@e0. 2Neo ntrhees i @wetnd doarlr dSe s1CaAl S E
Repprthe Specific wepyupdaztatedeoenz0lPABI tl e 24, P
cycbut not in the current 28ddi Tibbalg9 Part
Specific Applicati onsspelcHAsi cvae rlleyE Dvei viwh io3pde0da kK e
|l ess effi dagiheus CiChTarL EDdr.ee Tahreg eforexpected i s
meting the proposeAld #i0t0iOKn ara xii mfuonr. mat i on <can
2.2.2 ofNarmre 2i0@2nd 8 cadr ciensGAFSE Rd [Bdratt ewi de
CASE Team. 20200b)

7.4.1 Code Change Description

Themeaswwoel d adjust the wattage thresholds t hc
seandary sidelit daylit zones. The change woul
130.1(d) and Exception 1 to Section 140.6(d),
and 150W where 240W is now indicated. This r €
t hreshol d Wwatsttcalgenngw eater savings from dayl |
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7.4.2 Rationale

Title 24, Part 6 includes a mandatory require
zone®s i mary si de,aintd dcdeaylointd az ymess td el ave zawnmtecssma t
daylighting controls unless there is | ess the

these da)lSietctzommest30. 1(d) Bhhi SekB2® onhhlads® h 6 [ ¢
remadbdumchanged for multipliemgcedd i acyclye | whmelnes
hasignificantly increased sindsthehlei ghtriesd op a
densilADssf 6r i ndoor spaces bcudtihtei-vie2®®d t bor e h ok
remamdinchanigeeder svygaeesubhewtomati c daylightin
requiré&mesée .t hresholds were developed with th
daylight conditions, the | ighting power i s 1€
to ten percent of full cpowero,l tshe pmifroirmuwrk Dr d d
accordance with exilsavenlg Imagidtaitmog yc amutlrtal req
130A1 Thus, daylighting controls would save n
year savings) under theeOt2lR2e couwrer ¢ thtant hthegyh a
proposed in 2013.

7.4.3 Energy Savings

Enercgoyst sawinn@ay efrage office with 150 watts o
primary and secotnildatr yarse dred a Ity ezaomh epereirod hef 15
anal ysis are ppeseahwodvdidluazd® 2

Any instances of negatriemle t\hal(ugs iar ¢ heeen athbé b :
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Tabb2Fi rYsetar Ener gy REOga8ctPyy adamd/ Energy Cost S
l15%ear PeriodidcfeiAValt ysiZzdew
Constr UAcdtdiiotni ons/ AIOt & rLateigen s

Cl i me El ectri Nat ur al TDV Ener¢lb% ear TDV
Zone Savings Savings Savings ( Cost Savin
( kWh/w&t01 (t her mtaltt k Bt u/ilwabtot Z PVS$S/ Wwabdt Z
Zone) Zone)

1 17! -1. 3,0 $27
2 19 -0 . 4, 4 $40
3 19 0. 4,1 $36
4 19¢ 0. 4., 7 $42
5 19 ¢ -0 . 3,8 $34
6 19 ¢ -0 . 4, 3 $38
7 19 0. 4,0 $36
8 20 ¢ 0. 5,2 $47
9 20! 0. 5, 3 $47
10 2 3 0. 6, 0 $54
11 19° -0 . 4,5 $40
12 19° -0 . 4,5 $40
13 20: -0 . 4,7 $42
14 20! -0 . 5, 2 $46
15 21 0. 5, 2 $46
16 19 ( -0 . 3,5 $31

7.4.4 Cost-Effectiveness

7.4.4.1 Incremental Cost

The increnefntaaddicngstday !l i ghiwian g cmmdes enstsed o a
imMabP&®s are assumptions usdédd dnhsthesedsttast |
i ncr emeonsttadids ng a photosensor to an eal sting

system wecomt d @lcaal (not networked). The i ncreme
' i mited to replacing the Watrtieargy yefartsheé addec
t heyedr period of analysis. It was assumed tl!

be replaced -yWaari nmgertiheed 16f anal ysi s.
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Tabb®& Tot al l ncrement al PVi Ceow t Go rPtrr WBatuiaa re/ F
Addi tions and OAIfti eredtairgres

| QFactor Val (Not es
Tot al l ncrement a
APV$ per addition S R
Cost collectedefcombedt |
BEquipment (Photo $1424.3.1; only includes daf
($/ unit)) that can be used to col |
primary and secondary z|
C x D
Cltabor (2023 PV$) $148InstalIé?t)'mm'nsahdning Co |
Assuniegdhcludes time to i
I nstallation and connect to control syst |
D . 1. 2 .
time per zone (h phot osensor for one pri|

secondary zone.

Sedabl et2l@ndmoghti ng CAS
E|Labor rate ($/hr| $118RepdqrCtal i fornia Utilitie
Standards Team 2020)

Totlanlcr ement al M Cal cul ated using 3% di s/

I:Cost (2023 PV$ p S repl acements happening |
GBattreerpylacement $5.|H 3

per photosensor

H Bat t(enroymi n al $ pg 0 5Two AA batteries; bul k |
photosensor) "1$0. 27/ battery

ILabor hours per 0. gf i mienut es per photosensq(
(hour s)

JlLabor cost ($) $9.|Ix E

KPhotosensor batt 6(Per photosensor speci fi/|
(year s)

Tot al | ncrement-a

Llyear Period of A $29A + F
PV$ per photosen

7.4.4.2 Cost Benefit by Climate Zone

Th8/ C riastailocul at ed bcyo sdii vbiednienfg ttstbereamalsi Dbed t dwee
tot al incremental costs, which inclBAi€Ces mai nt
ratwiae cal cul ated using 202ReRVIdsestas eampd ec @ N
Tabb4Theevision would rewvelt tyilem rd @gasnta | syasviisn gpse r
retliave to the exnstibngfcandAkd i maarstei wmende spr e v i
the ener gy asismuneat lomgshti ng powéeb weukédnbe 1 &
Energy Commi ssion accepts the Statewide CASE
t hagthtliing power thegmneredunt ¢ed weBd eCx ptemd tbe@t hoever 1 f
alllé6 cli mate zones.
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Tabb4¢ -YBar -Ebbfectiveness SuMantair yZhRear 150
Construction/ Addi t i oOnfsf iacnedL aArlgteer at i ons

Benef Cost

Clim¢ TDV Energy Cos Tot al |l ncremeirBenetfdbs

Zone Ot her PV Sayv perz2 Rat

(2023 PwW&iZio:@ ( 202 3/ P WhadtZto n e

1 $27 $29 0.

2 $40 $29 1.

3 $36 $29 1.

4 $42 $29 1.

5 $34 $29 1.

6 $38 $29 1.

7 $36 $29 1.

8 $47 $29 1.

9 $47 $29 1.

10 $54 $29 1.

11 $40 $29 1.

12 $40 $29 1.

13 $42 $29 1.

14 $46 $29 1.

15 $46 $29 1.

16 $31 $29 1
a.Benefits: TDV Energy Cost SBenhnefjets OhbkudlVTBYveéeng
savings over the period of analysis. Ot herasawvhhgs
three percent rate. Ohbeem®RtoskyvVvismgstnigrsclidder oposec
|l ess than current first cost. Il ncludes PV maintenan
costs is |less than PV of current maintenance costs.
b.Costs: Tot al I ncrement aCePsesact udal uaeadr Emens al equ
replacement, and maintenance costs over the period
(infddjuened) three percent rate. Costs include inc
greater thHamtdcwrelitasectd uldé MAi nt enance i ncremental cos
proposed maintenance costs is greater than PV of <cu

mai ntenance costt iiss tnreegaatteidvea,s a positivenbhahefit.

PV Costs, td@®egtdnefiits i nfinite.

7.5.1 Code Change Description

This measure would add a prerequisite opti

teonfirm the air bamitieg i 2xewbhijectecifed fat
pressurized to 75 Pascals (Pa).

on
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7.5.2 Rationale

2022 Title 24, Part 6 waspeurpfdoartne da tfoi erledq uvierreic
confirm that the air *%vwhaekna gper e sss uoreil zogwP at) o4 07 5¢ f
Consi wt 8ktti omrAd@d4Q06 onal EfficiencyhRPackdgel @
(I'nternational CotdkbeCBuatewi 82681 CASE Team i s ¢
prsecri ptive opti ane atsa rwedrai&fiaygest lwdat t thde@ eébsu il adti n g
exceled25 cubwbenfm/iéssurized $bakéh®ladems shd P
provided f dendhtahcek Stthaadte wbep®Wapghbctagteeamgui r ed
verify thel ebaukialgdei nrgataei ral ready it i s attract.i
a |l ower rate. Achieving a | ower rate does not
practriactenser an attestiromgt ¢ odeetdweielant aboud |di ng t

7.5.3 Energy Savings

Energy savings from this measure were also ir
model ing ¥#¥nlB8ection

7.5.4 Cost-Effectiveness

This measure does not &amd es eerfcfoestd n eereenrets sl C O S
cal cul ations .are not needed

7.6.1 Code Change Description
Thimasure proposes addusggmaprtibeotyvpowses (PL

monitoring requirements for | arge computer rc
rooms where the information technology equipr
and makes up 80 percent of the buildingbds o0VeE

7.6.2 Rationale

PUE i s a common metric to evaluate energy eff
PUE provides data center operators feedback c
i's performing and indicates its energy saving
also indicate reduced data center efficiency
PUE monitoring mandatory is to give data cent
to maintain high energy performan$eeitmhe he de
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computer room efficiency CASE Report from t he
background ®nformation.

7.6.3 Energy Savings

The -preirt energy savings do not account for na
compliandabhd Sstheosvs t he eftumesmte rygeya rannpds de mand

reduction ranges, which vary by climate zone
energy savings in all climate zones.
Because this submeasure reduces mechanical sy
zone, the energy savings vary with climate zc
more energy savings this measure provides by
coolainndg f anTéepautheans woehditave a significant | mg
DR flexibility, peak power demand, or |l oad sh
Tabb® FiYesatr Energy | mmacdctpshedhatd HCWi | | ed Wat er
CRAH CaseMonHUBEring Submeasur e

cl i ma Elec_tr Peak EI e Natur_al TDV E_n«

Zone Savir Demand Red Savir Savir

( kK Wh/ ( kW (t helyn (TDV kB

1 8 0. 0 21!

2 9 0. 0 25:

3 9 0. 0 25!

4 9 0. 0 25!

5 9 0. 0 23!

6 11 0. 0 30

7 10 0. 0 29°

8 11 0. 0 30!

9 10 0. 0 29.

10 11 0. 0 30

11 10 0. 0 29.

12 10 0. 0 27

13 11 0. 0 30:

14 10 0. 0 29«

15 12 0. 0 34!

16 9 0. 0 25!

TOTAL 15 ¢ 0. 0 4, 4

Bhttps://title24stakeh-8D@8¢8i-eattem! mehencegb/ cycl e
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https://title24stakeholders.com/measures/cycle-2022/data-center-efficiency/

7.6.4 Cost-Effectiveness

The Statewide CASE tTemml esed thetiwerR022 Nonr
Reduced Infiltration CASE Report to deter mine
monitoring. This measure is cost effective ir

Tabb5@ | ncr eFmernsttalCost ABWYHMPONiOMaeasas imnmge

Il ncrement

Cost I tem Cost ($ Cost Source
design | «

El ectric s

f omhol e bui $6 . SAverage cost of 9 power

|l oad

Installati $ 4. Esti mate based on data f
contractors

Control s $0 N/ A

Commi ssi on $O.5Est|mate based on input
agent s

Il Mouse Esti mate of $100, 000/ yr

. $7. .
mai nt enanc taxes and benefits
Tot al $18.
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Tabb®e -YBar -Ebsectiveness ShgqmumapnteorBtd rik WT
New ConstamdtAdadi ti ons/ Alterations CaBWE1Moni t
CHW CRAH

Benef Cost
Clima TDV Energy Cos Tot al lncremeh Benetfo
Zone Ot herSaPwW n Cost F
(2023 (2023
1 $1¢ $9 1.
2 $2: $1¢ 1.
3 $2: $1¢ 1.
4 $2: $1¢ 1.
5 $2: $1¢ 1.
6 $2° $1¢ 1.
7 $21 $1¢ 1.
8 $2° $1¢ 1.
9 $21¢ $1¢ 1.
10 $2° $1¢ 1.
11 $2 $1¢ 1.
12 $2! $1¢ 1.
13 $2° $1¢ 1.
14 $2 $1¢ 1.
15 $3: $1¢ 1.
16 $2: $1¢ 1.

a.Benefits: TDV Energy Cost SBenhefjets OhbkudlVTBY¥veéeng
savings over t he( Bbreeriggyd +o fE mwiarlyrsmesnt &t hEcoseami ngs 2
di scounted atianfkati 6npmi haéee percent ratel Other

fi-cest savings if proposed first cBY¥naiinst el neasnsc et hcaons f
savings if PV of proposed maintenance costs is | ess
b.Costs: Tot al I ncrement aCoPresiemclrédeneneédl Cegus pment ,
replacement, and maintenance costs over the period
(infddjuened) three percent rate and i f PV of propo
of current maint emeanntcad cmas tnst.e nlafncienccroest is negati ve
positive benefit. I f there aB/eC niomttioot fail niitnec.r e ment al

7.6.5 Compliance and Enforcement

T Design Ehaseri cal design engineers deter mi
design |l oad triggers the requirement for F
typically calculated by the mechanical enc
needs to know thigiingf ammateilectfrorcal syst:
design engineer includes a PUE wutilizatior
requirements in the electrical permit dr av

Vol untary Energy Efficieray tRedui(rCAhecrtese nf)or



buil ding automation systetmr €emch PUWEuUusamddt o

therefore this system may be included in t
specifications. The electrical design engi
permit package.

T Permit ApplicaThenpPhaseexaminer reviews ¢
dr awsi nagnd specifications to confirm i f PUE
that i1t is shown on the permit document s.

T Constructi:onThRhasleectri cal contractor revi
documents to confirm PUE monitomndg requir
installs a PUE monitoring system that meet
controls contractor assists with integrati
dashboard.

T I'nspecti ohh®halsectri cal contractor compl et

7.7.1 Code Change Description

This measur apwest cdoippthdovne comput er rooms i n ne
include heat recovery systems. Computer room
mechanicahasystamsfers heat from computer r 0Cc
building that require heating. This would apr
heating design | oads, depending on climate zc
heating | oad.

7.7.2 Rationale
Computer rooms produce constant heat 24 hour s

computer room is |l ocated in a facility that &
the computer room can provide heating while r
computoar croml i ng system. While not yet indust
room heat recovery provides significant heat.i
where computer rooms are collocated See h spac

t he compudfefri aioeomcy CASE Report from the 2022
background ¥ nformation.

Yhttps://title24stakehdbédersdatwdn/f measncegbs/ cycl e
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https://title24stakeholders.com/measures/cycle-2022/data-center-efficiency/

7.7.3 Energy Savings

TabS@& hows t he effumestte rygeyaranmpls demacdcadct i on range
which vary by c¢climate zone and system type. T
all climate zones.

Computer room heat recovery provides the most

that have more heating | 6ad8d Midheas codfi imadces a
through 10, and 15) show |l ess energy savings
11 through 14, and 16) . El ectricity savings &
electric heat recovery chardaderta naltlheheatoiprog €
with natural gas boilers in the baseline case
Thissmeaswoehdiave a signi fliacdadex i mplaicty onpeak
demand, or iIipadushdibhgsesgthat wuse natur al gas
St aaardd Design system .&Gesedbunl dhhgsahbdhysuse e
sources, which are expected to increase i n nt

energy and peak demand savings.

Tabb@&Fi rYsetar Energy | mpacts PeriHédaEqRepmeatyl
Submeasur e

cli ma Elec_tr Peak EI e Natur_a\ TDV E_n(
Zone Savir Demand Red Savir Savir
( k Wh/ ( kW (t helyn (TDV kB

1 (22 0. 51 5,0
2 (13 0. 32 4,1
3 (13 0. 32 4,1
4 (12 0. 28 3,4
5 (12 0. 28 3,4
6 (16 0. 39 5,0
7 (16 0. 39 5,0
8 (16 0. 39 5,0
9 (16 0. 39 5,0
10 (16 0. 39 5,0
11 (13 0. 30 3,8
12 (13 0. 30 3,8
13 (13 0. 30 3,8
14 (12 0. 28 3,4
15 (16 0. 39 5,0
16 (22 0. 51 5,0
TOTAL (2, 4 0. 57: 70, 4
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7.7.4 Cost-Effectiveness

The Statewide CASE Team used the work compl et
Computer Room Efficiency CASE Report to deter
computer room Resaul trse cafivietrig€ 6 et i veness analy

preseiniezd ® or new construction. This submeas:u
alter dathieoms oMeocassesda® es money -yoevaerr ptehrei old5 of an.
rel ative rteque xieaEimegpr oposed change i s cost e
climat.dhzomesults apply only to new construcHt

Tabbel5%ear -Ebfectiveness SHgmumapmeorBtd rik WT
New ConstiCompiuodoeyr Room HeVketasRiagecoyve

. BenefTDb Ener tTsot [ I n ;
C'Zc')rr]”ea Saeviengs \g+ Oteh é‘gr costEo gv cd’g geonset'f DF
(2023 2023 |
1 $44 $29 1.
2 $37 $29 1.
3 $37 $29 1.
4 $30 $29 1.
5 $30 $29 1.
6 $44 $ 42 1.
7 $44 $ 42 1.
8 $44 $ 42 1.
9 $44 $ 42 1.
10 $44 $ 42 1.
11 $34 $29 1.
12 $34 $29 1.
13 $34 $29 1.
14 $30 $29 1.
15 $44 $29 1.
16 $44 $29 1.

a.Benefits: TDV Energy Cost SBenefjst s OhbkudVTBYveng
savings over the( Bpreearigoyd +o fE mwiarloyrsmesnt &t hEcosami ags 2
di scounted atiianfkati ¢6npmi haéee percent ratel Other
fi-cest savings if proposed first cBYnmaiinst el neasnsc et hcaons f
savings if PV of proposed maintenance costs is | ess
b.Costs: Tot al I ncrement aCoPresiemcir gdndenedl Cegus pment ,
replacement, and maintenance costs over the period
(infddjuened) three percent rate and i f PV of propo
of current maint emeanncad comas tns.e nlafncienccroest 1 s negati ve
positive benefit. I f there aB/eC niozttioot fail niithnec.r e ment al

Vol untary Energy Efficierray tRedui(rCAthesrtese nf)or



7.7.5 Compliance and Enforcement

T Design PRPlRadveani cal design engineers deter mi
| TE dedioad al ong with the building design
recovery requirement. The mechanical desi
calcul ations as current standard practice.
triggered, mechanris armu sdte siigonl wedey itnheee heat
on the mechanical permit plans and show tFh
performance) on the mechanical schedul es.
the permit plans examinenmftoo maaemrcief, y tthlee pea
pl ans must show the computer room heat r ec
and amount of heat transferred at design c
engineers complete NRCC forms with the per

T Permit Appl i clahd ome cPhharsiec a l design enginee
computer room design cooling |l oads, buil di
heat recovery system power at design condi
heat recovery system COP. ddiparntinfoffr mahe od
process and is notTha mpéwnrse @egxiame memt revi e\
permit drawings and specifications to conf
so, that it is shown on the permi hedocumer
computer room heat recovery system COP anc
heating system COP.

T Constructi dhePmaséanical contractor revi ey
documents to confirm heat recovery require
a htearecovery system that meets the design
contractor installs controls to allow the
design specification.

T I'nspecti ohh®@hmsehani cal contractor compl et

Thimgeas woe | d

enviro

nment

create
horti cu

t wo prerequisite options
l ture (CEH) .

7.8.1 Efficient Dehumidification and Reuse of Transpired Water

7.8.1.1 Code Change Description

Th measwoet dwreamerugsyenndoor growidywgqgqbeaoiregti es
ent dealysmiednskciedhatecicovesedeonho reheat

effici
de humi

diFa ceidl

iatiire s

Vol unt

wo ul dmeoentl y6 (b eptetrecgeun trpeodf kt o

ary Energy Efficieray tRedui(rCAtesTtese nf)or



dehumi di ficatadamnt rebdat wr eh ®Swesmwesnisshame t he
capabirleusyed ot ranspired water for irrigation.

7.8.1.2 Rationale

The usereftogeeted energy for reheat saves a si
as natasr anlakgs up approxi mately 90 percent of
reuse of transpired water for irrigation woul
growing facilities, resulting in water saving
associated wi tthr eeaxttirnagc,t itrgansporTfhe gme aqnur e ol
has been adapted from standards recently deve
County of Denver

Compliant dehumidification systems ar e:

T I'ntegrated BWIAtChss Wetae mr  oalvesadyi ng dehumi di

air ; or

T Chilled wat er -ssiytset ennesatwirtenc oovner y f or r ehea
or

T Solid or liquid desiccant dehumidificatior

7.8.1.3 Energy Savings

The energy i mpacts of twvey pby polsielldaec @Setmo adé.a n g
CASE Team simulated the energy i mpacts in eve
cl i nzaotnee speci fic TDV factors when cal.culatin
Energy savings and peak deprasmde nTesluf@indons per
apply to both new conBEteatctctiontwawnidnat éasasi as
this measure are due to an electresgspemalty f
The natural gas savings results in a net posi
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Tab6t@e FiYesatr Energy BmpacesFBebpgf C
Dehumidification

Cli ma El ectrPeak Edietct rDe Natur al TDV En:
Zone Savir Reduct Savir Savir
( kK Wh/ ( kW (t helryn (TDV kB

1 2 .): (0. 00) 3. 78!
2 @a.)- (0. 00) 3. 80!
3 @a.): (0. 00) 3. 81:
4 @a.)- (0. 00) 3. 80°
5 @) (0. 00) 3. 81:
6 @a.: (0. 00) 3. 82
7 1.)« (0. 00)C 3. 82:
8 @)t (0. 00) 3. 81!
9 @a.)¢ (0. 00) 3. 81:
10 @a.)¢ (0. 00) 3. 80 ¢
11 (1.)¢ (0. 00)C 3. 7 8¢
12 @a.nt (0. 00) 3. 80 (
13 @a.)¢ (0. 00) 3. 79
14 @a.¢ (0. 00) 3. 79 ¢
15 2 .): (0. 00) 3. 7 8¢
16 @a.)- (0. 00)0 3. 81:

Water savings were estimated by calculating t
throughout a year of crlotp ips oadusctumecn flhat ealclh
provided to the plants i sddhlhuwumisdiifrieda tainan r ey
Survey data and discussions with designers pr
percent of existing growers reuse water from
existing reuse rate was applclkdt aceDtsismathe st
statewide i mpacts. The water savings calcul at
transpired water is recovered for reuse.

7.8.1.4 Cost Effectiveness

The prospudbeadure saves moyeyr operri ddheoflb5anal ys
the existoinmg dwrediprioposed code change i s cosi
zone. e€Cbobectiveness is identical bet ween new c
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Tab6b&l5ear -Ebfectiveness Summary Peri Square F
| ndoor Diefhiuam tdi on

Cli ma Benef Cost Benetfdbs
Zone TDV Energy Cost S Total Ilncre Rat
PV Sa\Wi Cosht
(2023 (2023
1 $69. $21. 3.2
2 $71. $21. 3. 3
3 $72. $21. 3.3
4 $71. $21. 3. 3
5 $72. $21. 3.3
6 $72. $21. 3.4
7 $73. $21. 3.1
8 $72. $21. 3. 3
9 $72. $21. 3.3
10 $71. $21. 3.3
11 $70. $21. 3.2
12 $71. $21. 3.3
13 $70. $21. 3.3
14 $71. $21. 3. 3
15 $70. $21. 3.2
16 $72. $21. 3.3

a.Benefits: TDV Energy Cost SBenhefjpts OhbkudPVTB¥veéeng
savings over the( Bpreearigyd +ofE mwmiarlgyrsmesn t-3) Bt bheomi cs 2

savings are discounitiend |att isonr)edalhr(ereomieralelntde at e. (
i ncr eme rctoaslt fsiarvsitngs i f proposed first cBYt is | ess
mai ntenance cost savings if PV of proposed maintena
mai ntenance costs.

b.Costs: Tot al I ncrement aCoPresiemte| Ve uiemdc Come st al eq
replacement, and maintenance costs over the period
(infddjuenhed) three percent rate and i f PV of propo
of current cnoasitnst.e nfafnciencr ement al maintenance cost i
positive benefit. I f there aB/eC niozttioot fail niithnec.r e ment al

7.8.1.5 Compliance and Enforcement

This controlled environment hoetopui borwodkeddl
involve changes to the compliance and enf or ce
Namely, the mechanical HVAC designer wil |l nee
dehumidification system requirementfs and assi
compliance for the permit application. Furthe
analyze the cut sheet and indicated on the <ce
ability to reuse transpired water.
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Field inspectors woul d arnded tde hweami idfi yf itchaa ti otnt

the three available compliance options and tF
certification forms indicate the proper ratioc
that the system hasspheediivht pyYyane revseweradv
need to check the ratio of total cooling capse

dehumidification equipment from dehumidificat

7.8.2 Horticultural Lighting Minimum Efficacy

7.8.2.1 Code Change Description

Thimeasur e swmilnd mu-@Ma IPPE ocerl ecltirigihg systems use
for plant growt h hamd e maiCk tthaut al nekcsbn g4sO wWkiW o r
more of connected ho.r wtaoalds ar seiengsutiag éltaitni go nl ooaf c
' i ghti ndg had n tsncanlleddhenld mul t i plpbe olgir@imi nige v el

7.8.2.2 Rationale

CEH dhting | oad represents a signiClallddamtr namad
ef ficienpgr drieggnueiipsnigtaee nboppdryt um si gniefniecagyt !l y r
use andneostases hotwsdAynh &8€ED | i ghtingwhecosf i t I
roughly $%260,t®0OMheardmnyn$84i.098 i n

The American Society of Agriculturaheand Bi ol
DesignLights Consortium (DMEpslbayiedk stt ad | fi sthn cha
definitions and a testing @RAraeccendlrme Pporoplhecrat i
horticultural | i gWwéa s ngoms ind enu endaesh mpidacratp pafov e d
| nrtreat i onal Energy Conad®2lVagtiaamdLrodéel E & EtCiCn g
201.9)

7.8.2.3 Energy Savings

The Statewide CASE team found significant ene
proposal

The CB49ECC wlaorees not support space functions an

associated with CEH facilities and would not
conmpmuti on in CEMHSEf acte Wwide eSGASE Team esti mated
demand i mpacts by simulating the prdgpeead coc
calcul ation tool specific to CEH facilities.

Energy savings and peak demaendt eBeadhin@ndons per

Tabé&nd i nclmevw ddontsht ructi on and alutnartati ons
energy savings figures do not account for nat
complian®eunatesavings for the firstt3yé&atoar e
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199. 0 kKWipeynwdi ng mapemnalinée aci | Déemangpeeducti on
expected to rmamMde HetdlepleinzddikkWy on cl i mate zon

Savings per square foot of canopy of indoor f
greenhouses. This i s dured tfoort hlei ghhitgihnegr iPnP E nsd
facilities, sunlight contributing to the PPFL

and the additional HVAC requirements that aprtg

Tab6?2 FiYesatr Energy bBSogppacesFB&Bhibpgoor

Cli ma El ectr Peak EI e Natur al TDV En«
Zone Savir Demand Red! Savir Savir
( Kk Wh/ (kW (t helryn (TDV kB

1 189 001: 0. 4, 31

2 192 001: 0. 4, 8.8]

3 191 001: 0. 4,63

4 193 001: 0. 5, 0.1¢

5 191 001: 0. 4,50

6 193 001: 0. 4, 84

7 192 001: 0. 4,61

8 194 001: 0. 5, 2.1£

9 194 001: 0. 5,21

10 195 001: 0. 5,02

11 194 001: 0. 4, 95

12 19.37 001: 0. 4,88

13 195 001: 0. 4,94

14 195 001: 0. 5,14

15 199 001: 0. 5,10

16 191 001: 0. 4,39
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Tab6®& FdiYesatr Energy BogpaceosFB&BniGpgenhouse

Cli ma El ectr Peak El ectri. Natur al TDV Eni«
Zone Savir Reduct Savir Savir
( kK Wh/ (kW (t helfryn (TDV kB

1 23. 000: 0. 597
2 18. 000 0. 473
3 18. 000 0. 478
4 17. 000 0. 447
5 16. 000: 0. 417
6 16. 000: 0. 429
7 15 000: 0. 390
8 16: 000: 0. 443
9 15. 000 0. 414
10 15. 000 0. 398
11 187 000: 0. 468
12 18¢ 000: 0. 464
13 18. 000 0. 457
14 13. 000 0. 331
15 141 000: 0. 343
16 17. 000: 0. 452

7.8.2.4 Cost-Effectiveness
Results a@ahitte€e bpent i veness anailiyaksdaade presel

Tabé® orndoor grow and greenhouse faciflorti es.

new construction and alterations. I ndoor f aci
increased | ight intensity requirements for ir
costs going from high intensity discharge | ur
Theopossewdheasure saves moyheayr operri ddheoflb5anal ys
the existing conditions. The proposed code cft
zone.
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Tab64l5ear -Ebfectiveness SummaryC®@ropyquare F
l ndoor Lighting

Cli ma Benef Cost Benetfdbs
Zone TDV Energy Cost S Total Ilncre Rat
PV Sa\Wi Cosht
(2023 (2023
1 $384 $63. 6 .
2 $434 $63. 6 .
3 $412 $63. 6 .
4 $446 $63. 7 .
5 $400 $63. 6.
6 $430 $63. 6 .
7 $410 $63. 6 .
8 $463 $63. 7.
9 $463 $63. 7.
10 $446 $63. 7.
11 $441 $63. 6.
12 $434 $63. 6.
13 $440 $63. 6 .
14 $458 $63. 7 .
15 $453 $63. 7 .
16 $391 $63. 6.

a.Benefits: TDV Energy Cost SBenhefjpts OhbkudPVTB¥veéeng
savings over the( Bpreearigyd +ofE mwmiarlgyrsmesn t-3) Bt bheomi cs 2
savings are discounitiend |att isonr)ealhr(ereomieralent rate. (
i ncr eme rctoaslt fsiarvsitngs i f proposed first cBYt is | ess
mai ntenance cost savingmsande Pd&o otfs piroplosed tmmdmt RV
mai ntenance costs.

b.Costs: Tot al I ncrement aCoPresiemte| Ve uiemnc Come st al eq
replacement, and maintenance costs over the period
(infddfjusntthdlr ee percent rate and if PV of proposed
of current maintenance costs. | f incremental mai nt e
positive benefit. I f there aB/eC nioztitiogtfad . i ncr ement al
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Tab6®l5ear -Ebfectiveness Summary Peri Square F
Greenhouse Lighting

Cli ma Benef Cost Benetfo
Zone TDV Energy Cost S Total Incre Cost F
PV Sa\Wi Cosht
(2023 (2023
1 $53. $14. 3.
2 $42. $14. 2.
3 $42. $14. 2.
4 $39. $14. 2.
5 $37. $14. 2.
6 $38. $14. 2.
7 $34. $14. 2.
8 $39. $14. 2.
9 $36. $14. 2.
10 $35. $14. 2.
11 $41. $14. 2.
12 $41. $14. 2.
13 $40. $14. 2.
14 $29. $14. 2.
15 $30. $14. 2.
16 $40 $14. 2.

a.Benefits: TDV Energy CoSaviSBesh.affjsts OhbkeudVTDV ene
savings over the( Bpreearigyd +ofE mwmiarlgyrsmesn t-3) Bt bheomi cs 2
savings are discounitiend | att i @ nr)e a&lhr(ereo midmrradesn ti nrca tued.e (

i ncr eme rctoaslt fsiarvsitngs i f proposed first cBYt is | ess
mai ntenance cost savings if PV of proposed maintena
mai ntenance costs.

b.Costs: Tot al I ncremdnCaGo Presieme| e ui ncrement al eq
replacement, and maintenance costs over the period
(infddjuenhed) three percent rate and i f PV of propo
of currteenmrammad ncosts. | f increment al mai ntenance co
positive benefit. I f there aB/eC niozttioot fail niithnec.r e ment al

7.8.2.5 Compliance and Enforcement

For -aa@mamnabis crop types, perimi gt atplpeé | €laendt tsr iwo
their horticultural ' i ghting. Il n cases when N
applicants would need to gather PPE ratings c
demonstrate compliance.

For cannabis crops, icommilgi £ade fwirnh at De pax t me
Agriculture (CDFA) Cal Cannabis regulations wc
with the proposed Measure. Specifically, as g
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requirement s, | i cense appl iadanutlatmwants ankdmiat
di agram for i Adagdrt dndemisxed ypes. The | i ghti
|l ocations of al/l lights in the canopy areas &
(California Code of Regul atiomdetECoR)hen.id. )t.h.
e
f

trigger th 40 kW threshold based upon t he me

di agr am. I the project is subject to the proc
applicants would have to stokkedgaumenaPPEsr ai
CDFA Cal Cannabis |Iicensing requirements only
not PPE ratings.

For all crop types in facilities with at | eas
the permit applicannstwadlelvied & ltasnadi rtelendel t ght i ng
controls as well as coor di nastwe tacrh acocne prtod rnsc &

comply with meaesprreoposed

Thimeaswoel d create two praggree quied inmieg echptuiswnss
(reater than or equal to 3,000 square feet)
of 3,000 square feet or more serSeed thhye t he se¢
refrigetem oppo®ysunities CASE Report from t he
Report for additi onalr eirrefqoupitsiidtie®e n on t he t wo

7.9.1 Minimum Air-Cooled Condenser Sizing and Specific Efficiency for
Packaged Refrigeration Systems

7.9.1.1 Code Change Description
Thmeasur edeocuvuetdhse mini mum size requirement fo

condenspearcsk aged refrigeration sesfemsiveilize
installations. Condenser size is defined by t
the desi gn pdrryathuuwleb atnedm sat ur ated condensing
temperature difference, Théed emesasad il @rreva shéed tchoen d e
temperature difference (TD) for freezer syste
cool er systems 2fOrAFnSTIRECAIFf iTdD efof i ci ency, whi ch
condensewosidiagso be modified from 65 Btuh/\
The proposal would eliminate confusion arounc
packaged units and condensbsngpphitabl @&heocaode
construction only.

Bhttps://title24stakeh8D@8t setsinmempdrmtatsi ictyicd s/
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https://title24stakeholders.com/measures/cycle-2022/refrigeration-system-opportunities/

7.9.1.2

Pack
refr
| owe
pi pi
Beca
mar k

The
cool

7.9.1.3

The
savi
or g
G WP
Cal i
emi s

7.9.1.4
The

1T Desi g

d
c
i

a

T Per mi

S
r
b
c
[
c

Rationale

aged refrigeration systems are a growing
igeration systems used to odolt hreafrr iagariat
rr systreeanducdhargysteendbtoet pressyre drop 1in
ng due to shorter pipinginusesmeacdsesduce
use they can offer systems with reduced ¢
et Dbarribearls waorrmilnogw pgdtoent iisadc { GaMP )a mmd mrii :

proposed code changes would reduce the mi
ed condensers for these systems to make t

Energy Savings and Cost-Effectiveness

c odgee cppramposal would not increase the str
ngs -oqu ar eogefroot basis. Although this meas
as savings, the measure would promote adoc
refrisgteernasntf osry refri gerated warehouse end
fornia. This aligns with other statewide
sions via reducing refrigerant emissions.

Compliance and Enforcement
activities dtuhratngn eead ht g hcacsceurof t he proj e

n PeRassgn engineers, contractor s, and
evel op refrigeration system design | oads

onfiguration and pieces of equi pAlmknpatbi e
nvol ved should be aware of the proposed ¢
ir cooled condensers I f a packaged systenr

t Appl i claytpiomalPlhya,sea contractor woul d
tampedeengignel an drawings on the owner 6s
efrigeration system design and equi pment
e developed by an independent engineering
ontractors to suptp!l yT hbiisd ss eftoro ft hpel apnr odjreacw
ncorporate information on the packaged r ¢
ondenser design specifications. 1 f the se

with Title 24, Part 6, the audehoprliatny chhaevcikr

comments to correct this before providing
T Constructi €@onPhasénprs install the refriger
in the approved plan drawings, with oversi
having juriisndsitcatliloend. eTghuei p ment shoul d matc
and specified in the equipment schedul e. 1
Process Certificate of I nstallattiymi aaldl i
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the |icensed mechanical contractor.

T InspectPhé&d$séeer construction, the owner or
responsibility to have the building and it
by the authority having jurisdiction. Thi s
examination of ytshteem etfo ivgeerriaftyi otrnhes compl i a
described in the plan drawings matches whe

The compliance process described above is ver
exists for measures relatedommereifali geefitiedevw
No additional acceptance testing is expected
specification and not a control specificatior

7.9.2 Evaporator Specific Efficiency

7.9.2.1 Code Change Description

This measuregumonglmum evaepcorfatcorefsftppcboervrsyg I n r
cooling/freezing applicatiEvmpoirmtroef rsipgen dti e&c
is defined as cooling capacity of the evapor e

(wat)t srequired for the efraant ummoet ocrosn daitt irocantse da tt el
speed. The rated capacity is defined at 10AF
i ncoming air temperature and the saturated ev
assuming a dry coil . hBhi 9 smatsreidc ciug reinmil lyar nt
for comparing the efficiency of refrigeratior

7.9.2.2 Rationale

Evaporators are heat exchangers used in vapor
that allow heat transfer frotmottlee anefiingedan
providing cooling to the air. Fans are integr

draw air across the heat exchanger surface ar
to avoid temperature straddtficmtamove Asspme sicft

efficiency is a metric defined as the capacit
power requirement. The higher the specific ef
power is required to achievétimg necodbosaryyice
savings from the fan motor as well as indirec
because the heat produced by the fans wil|l e Vv
refrigerated spaces and is thus added | oad or

2019 Title 24, Part 6 does not currently have

evaporators. Al most all manufacturers have pr
capacity ratings are becoming more standardi z
providied) rcetritndgs in their product catalogues
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capacity of the equipment being sold. Additic

applied fan power at the operating conditi ons
Evaporators use signifigentatacowatr ebbusesr gyl
the efficiency of evaporators is a key factor
war ehouses, even with the 2019 Title 24, Part
speed control of evaporator fans.

The mar ket rwectead cthy ctomal St at ewi de CASE Team
variation in efficiency of evaporator model s
code change is expected to save significant e

| ow efficiency units.

7.9.2.3 Energy Savings

Amual savings for the first year are expect e
depending upon climate zone and depending on
type. Demand reductions are expected to range
kW/ ft hddewge on cl i mate zone and depending on

feedgpe.prfohpecosed measure also reduces peak dem
warehouses by appr Geiemathel 20R22pdndért 24, Par i
for more det aiidnged reemseulgtys .sav

7.9.2.4 Cost-Effectiveness

Analysis conducted for the 2022 Refrigeratiaor
determined proposed efficiency thresholds by

in the marketplace, without ogxdesnssi.v el hree Ptrroipc
thresholds were found to be cost effective fc
zone, with ratios ranging from approxi mately

7.9.2.5 Compliance and Enforcement
The activities that need tpr ojceatr arue i dhegs craicl

1T Design Pkasgn engineer s, contractor s, and
develop refrigeration system design | oads
configuration and pieces of equipment to s
invoskhedl d be aware of the proposed code cl
evaporators for each refrigerated space ani
efficiency at rated conditions meets the mi

T Permit Appli claypgiomalRIhya,aea oado woul d devel op
stamped engineering plan drawings on the o}
refrigeration system design and equi pment
devel oped by an independent engi nfecerri ng f i |
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contractors to supply bids for the project.
i ncorporate information on the selected ev:
the selected equipment does not comply wit|
jurdtsiddin should provide plan check comment s
any building permits.

1T Constructi €onPhaséonrs install the refriger.
the approved plan drawings, wiuthooveéerwshaghit
jurisdiction. The installed equipment shoul
specified in the equipment schedul e.

T I'nspecti oAf Phhmaseonstruction, the owner or
responsibility to have theckmdilsdisrige msnd nistp:

by the authority having jurisdiction. This
examination of the refrigeration system to
described in the plan drawings matches whai

7.10.1 Code Change Description

This measure would revise the TilTeerlland Tier
structur edl eacst minc apdneferred optionnfeorgyj urisd
Budget fargeiiveeddnlygssihladi are congi0dt9e CALWIrtele nt h
Tier 1 ,buwhgelescalrli ¢ bui | dwintgh wloiluernidnlr olmyprhy!l i an
with Titl.e 24, Part 6

Tier 2 does not pr-buetebai pefgbgklercdirdx ed
buil di ngts tthhe meame Enerm xy dEed d ¢heauti ltdh antgs had t c
TieMhls change therefore elfimEn&t gy Bthdagebs e
arienhe 2019 Q@ALGr.®an of

Gi velme number of energyneftidedeocyesmedsnt ieal
202121t 1l e BAs Rett as new requir emema sStfeatre vsiod ¢
CASE Te&iadn not have s udewveclitegnead criei desvuertpesa rc eln(

or plébr cent owveaevi RPR 2 Tiitwhd #th4e, thar ped f or mance
2019 CALSprleyni ng pterd o2mlahce targets for Tier
nonresi dentiiml 2i0s2e2clhchiircqad 'y feasi bl e but chal
effectUsvealbythe meastuhesstaavde | GABGEt Eemmned

climat-sepeonti c ptearrfgoeetihsmatnicee t o the 2022 Title
budglehes emprovements are weighted based on st a

The8tatewide CASE Team under srtnainndesca bidhima yt he s &
not be deemed significant by the EnTehregy Commi
Statewide CASE Team recommends the Energy Cor

Vol untary Energy Efficieray tRedui(rCéAmesrtese nf)or



that are more stringent than what can be shov
measures but | ess stringent than the percent
target ®farma similar magnitude as t hdeda aprloepo s
6& or our proposed tiers.

Tab6@& Proposed Nonrcecrsmaremd i TailerPser f

Cli ma Ti el Ti el Ti el Ti @1
Zone Mi x&de AI-Hl ect Mi x€de AIHI ec:!
1 95% 100 N/ 95%
2 95% 100 N/ 95%
3 95% 100 N/ 95%
4 95% 100 N/ | 95%
5 95% 100 N/ 95%
6 95% 100 N/ 95%
7 95% 100 N/ 95%
8 95% 100 N/ 95%
9 95% 100 N/ | 95%
10 95% 100 N/ 95%
11 95% 100 N/ 95%
12 95% 100 N/ 95%
13 95% 100 N/ 95%
14 95% 100 N/ 95%
15 95% 100 N/ 95%
16 95% 100" N/ | 95%
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